M31.2 Opa Water Supply Scheme

M31.2.1 Observations for Water Treatment Plant

The Opa facility has been augmented over the years and currently consists of 4 river intakes
(one for each self contained WTP). The original site contains Plant I, 8MLD commissioned in
1957 and Plant II, 12 MLD commissioned in 1967. Plant III, 52MLD commissioned in 1972
(later increased to 72 MLD by adding an extra filter bed) and Plant IV, 40 MLD commissioned
in 2004 are both sited at Curti, approximately 2.0 km away.

Table M31.2.1 lists the summary of asset data for the WTP and Table M31.2.2 contains detailed
asset data for the WTP. The plant schematic is shown on Figure M31.2.1.

Both compounds, Opa and Curti, are adequately gated, fenced and secured by 24 hour on-site
security personnel. All plants are operated and maintained 24 hours a day, using a three shift

system.

Except for the newest plant, flow measurement devices are not installed. Therefore, the
amount of raw water supplied to the plants and the clean water fed to reservoirs was estimated

based on pump design capacities and hours of operation.

The original compound has a process control laboratory for the 8 MLD and 12 MLD plants.
These plants are manually controlled. Considering the respective ages of the plants, most of
the equipment appears to be in good working order, except for the alum and lime mixers.
These mixers appear to be in poor order or out of service. Both plants have good maintenance

standards.

Disinfection is achieved using gas chlorination. The chlorination is delivered using one tonne
cylinders. Maintenance, installation standards and operation practices for chlorine use are poor.
There are no facilities for adequately detecting or containing gas leaks. Personal breathing
apparatus is available in the laboratory but is not used or maintained. Records of chemical

usage and treatment parameters are logged by the laboratory staff.
Records of pump running hours, load, filter backwashing and clear water reservoir levels are

logged. However records of repairs and maintenance/breakdown problems are not logged.

The high speed pump couplings/shafts are not guarded.
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The 40 MLD plant has its own process control laboratory. Records of the chemical usage and
treatment parameters are logged by the laboratory staff. “M/S Environ Control Associates
Private Ltd — Surat” built, operated and maintained the plant for 18 months before handing it
over to the PHE®. A basic operation and maintenance manual was provided to the PHE at this
time outlining basic operating, maintenance and H&S instructions. On the job training was

provided by the contractors during the operation and maintenance period.

The plant appears to be in good working order and maintenance standards are good. The plant
is manually operated but electrical valve actuators are in use. It is understood that a proposal

to install a SCADA system has been prepared.

Records of pump running hours, load, filter backwashing and clear water reservoir levels are
logged. However records of maintenance, repairs and maintenance/breakdown problems are

not maintained.

Disinfection is achieved using gas chlorination. The chlorination is delivered using three, one
tonne cylinders. Maintenance, installation standards and operation practices for chlorine use are
poor. There are no facilities to adequately detect or contain gas leaks. Personal breathing

apparatus is available in the laboratory but is not used or maintained.

The 52 MLD plant has its own process control laboratory. Records are logged by the
laboratory staff for chemical usage and treatment parameters. Records are kept for pump
running hours, load, filter backwashing and clear water reservoir levels. However records of

maintenance, repairs and breakdown problems are not maintained.

An Electro-chlorination system is used for disinfection. This appears to be in good working
order and maintenance standards are generally good (except for the chlorination room). Gas
chlorination using one tonne cylinders is available for back-up purposes but appears to be in

relatively poor condition. There are no facilities to detect or contain leaks.

Tables M31.2.3 and M31.2.4 and Figure M31.2.2 show the flow rate data for Opa/Curti
Treatment Plants. Table M31.2.5 and Figure M31.2.3 show the data on monthly water quality
at Curti Water Treatment Plant. Table M31.2.6 shows records on power outages at Opa Water

Treatment Plant.
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Summary of Asset Register of Opa Water Treatment Plant (1/2)

Table M31.2.1
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Summary of Asset Register of Opa Water Treatment Plant (2/2)

Table M31.2.1
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Present Conditions of Opa Water Treatment Plant (1/8)

Table M31.2.2
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Present Conditions of Opa Water Treatment Plant (2/8)

Table M31.2.2
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Present Conditions of Opa Water Treatment Plant (3/8)

Table M31.2.2
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Present Conditions of Opa Water Treatment Plant (4/8)
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Present Conditions of Opa Water Treatment Plant (5/8)
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Present Conditions of Opa Water Treatment Plant (6/8)
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Present Conditions of Opa Water Treatment Plant (7/8)

Table M31.2.2
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Present Conditions of Opa Water Treatment Plant (8/8)
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Table M31.2.3 Flow Rate of Opa Water Treatment Plant in 2003 (1/6)
MONTH : January-03
DATE 72 MLD 12 MLD 8 MLD VT
— :4Lx m’/hr — 824 m’/hr Total — 4;3 m’/hr — 233 m’/hr TOTLsto m’/hr Tﬁ{/[\)L 10% LESS
A A
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Jan 35.50 23.00 29.22 25.24 48.25 11.00 5.20 23.33 7.77 45.58 56.98 118.20 106.38
2-Jan 36.58 2371 19.42 16.78 40.48 22.42 10.60 21.42 7.13 45.50 56.88 115.09 103.58
3-Jan 60.25 39.04 21.67 18.72 57.76 24.00 11.35 23.92 7.96 32.83 41.04 118.12 106.31
4-Jan 60.08 38.93 24.00 20.74 59.67 24.00 1135 23.92 7.96 35.83 44.79 123.78 111.40
5-Jan 19.25 12.47 40.58 35.06 47.54 24.00 11.35 24.00 7.99 48.00 60.00 126.88 114.19
6-Jan 12.25 7.94 40.75 35.21 43.15 24.00 1135 23.83 7.94 48.00 60.00 122.43 110.19
7-Jan 18.75 12.15 5.17 4.46 16.61 19.83 9.38 24.00 7.99 48.00 60.00 93.99 84.59
8-Jan 42.08 27.27 22.92 19.80 47.07 28.67 13.56 24.00 7.99 48.00 60.00 128.62 115.76
9-Jan 22.00 14.26 29.50 25.49 39.74 48.00 22.70 23.92 7.96 48.00 60.00 130.41 117.37
10-Jan 50.92 32.99 5.25 4.54 37.53 28.00 1324 24.00 7.99 48.00 60.00 118.77 106.89
11-Jan 31.25 20.25 31.92 27.58 47.83 41.25 19.51 23.92 7.96 48.00 60.00 135.30 121.77
12-Jan 3533 22.90 24.67 2131 4421 38.75 1833 24.00 7.99 48.00 60.00 130.53 117.48
13-Jan 10.00 6.48 48.00 41.47 47.95 33.42 15.81 23.92 7.96 47.92 59.90 131.62 118.46
14-Jan 35.75 23.17 30.92 26.71 49.88 24.00 1135 23.83 7.94 48.00 60.00 129.17 116.25
15-Jan 48.00 3110 20.92 18.07 49.18 32.17 15.21 23.83 7.94 48.00 60.00 132.33 119.09
16-Jan 36.00 23.33 24.00 20.74 44.06 46.67 22.07 24.00 7.99 48.00 60.00 134.13 120.72
17-Jan 23.25 15.07 33.83 29.23 44.30 57.83 27.36 23.92 7.96 48.00 60.00 139.62 125.66
18-Jan 0.00 0.00 48.00 41.47 41.47 48.00 22.70 23.92 7.96 48.00 60.00 132.14 118.93
19-Jan 23.50 1523 32.75 28.30 43.52 43.50 20.58 23.50 7.83 48.00 60.00 131.93 118.73
20-Jan 21.58 13.99 34.75 30.02 44.01 56.42 26.69 24.00 7.99 48.00 60.00 138.69 124.82
21-Jan 2.17 1.40 24.17 20.88 22.28 37.58 17.78 24.00 7.99 48.00 60.00 108.05 97.25
22-Jan 32.33 20.95 23.92 20.66 41.62 40.17 19.00 21.75 7.24 48.00 60.00 127.86 115.07
23-Jan 46.33 30.02 14.08 12.17 42.19 37.50 17.74 23.92 7.96 48.00 60.00 127.89 115.10
24-Jan 27.75 17.98 19.67 16.99 34.97 38.58 18.25 24.00 7.99 47.92 59.90 12111 109.00
25-Jan 30.50 19.76 24.00 20.74 40.50 48.00 22.70 23.92 7.96 48.00 60.00 131.17 118.05
26-Jan 12.42 8.05 26.67 23.04 31.09 36.83 17.42 20.33 6.77 42.42 53.02 108.30 97.47
27-Jan 6.92 4.48 28.17 24.34 28.82 44.33 20.97 24.00 7.99 48.00 60.00 117.78 106.00
28-Jan 32.58 2111 22.33 19.30 40.41 34.00 16.08 23.25 7.74 44.67 55.83 120.07 108.06
29-Jan 17.42 11.29 2833 24.48 35.77 27.67 13.09 23.50 7.83 47.17 58.96 115.64 104.07
30-Jan 20.58 13.34 24.00 20.74 34.07 46.00 21.76 23.92 7.96 48.00 60.00 123.80 111.42
31-Jan 24.00 15.55 24.00 20.74 36.29 43.00 20.34 24.00 7.99 48.00 60.00 124.62 112.16
Total 87533  567.22  827.55  715.00 128222  1109.58  524.83 731.75  243.67 144583  1807.29  3858.02  3472.21
Maximum 139.62 125.66
Minimum 93.99 84.59
Average 1830 23.06 41.36 16.93 7.86 58.30 124.45 112.01
MONTH : February-03
72 MLD 12 MLD 8 MLD VT
pate | :is m’/hr - i]é:t m’/hr Total — :z} m’/hr — Zi; m’/hr TOTL 2L50 m’/hr TﬁIgL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
I-Feb 24.00 15.55 24.00 20.74 36.29 48.00 22.70 24.00 7.99 48.00 60.00 126.98 114.29
2-Feb 23.50 15.23 23.92 20.66 35.89 32.00 15.14 23.58 7.85 47.08 58.85 117.74 105.96
3-Feb 20.25 13.12 28.00 24.19 37.31 40.83 19.31 23.92 7.96 48.00 60.00 124.59 112.13
4-Feb 10.83 7.02 32.08 27.72 34.74 43.00 20.34 23.67 7.88 47.17 58.96 121.92 109.73
5-Feb 14.33 9.29 26.17 22.61 31.90 24.58 11.63 23.92 7.96 48.00 60.00 111.49 100.34
6-Feb 24.00 15.55 24.00 20.74 36.29 44.25 20.93 23.92 7.96 48.00 60.00 125.18 112.66
7-Feb 22.67 14.69 16.33 14.11 28.80 45.58 21.56 24.00 7.99 48.00 60.00 118.35 106.52
8-Feb 59.92 38.83 0.00 0.00 38.83 43.08 20.38 22.08 7.35 48.00 60.00 126.56 113.90
9-Feb 47.08 30.51 4.83 4.18 34.69 25.17 11.90 24.00 7.99 48.00 60.00 114.58 103.12
10-Feb 19.00 12.31 24.00 20.74 33.05 41.17 19.47 24.00 7.99 48.00 60.00 120.51 108.46
11-Feb 24.00 15.55 21.17 18.29 33.84 28.05 13.27 16.00 533 48.00 60.00 112.44 101.19
12-Feb 12.75 3.26 8.08 6.93 15.25 48.00 22.70 24.00 7.99 48.00 60.00 105.94 95.35
13-Feb 48.00 3110 0.00 0.00 3110 48.00 22.70 23.92 7.96 48.00 60.00 121.77 109.60
14-Feb 23.83 15.44 18.17 15.70 3114 45.83 21.68 23.75 7.91 34.12 42.65 103.37 93.04
15-Feb 23.67 15.34 23.67 20.45 35.78 22.00 10.41 23.17 7.1 46.58 58.23 112.13 100.92
16-Feb 20.67 13.39 24.17 20.88 34.27 41.42 19.59 23.50 7.83 46.75 58.44 120.13 108.11
17-Feb 33.33 21.60 12.67 10.94 32.54 37.33 17.66 23.67 7.88 47.58 59.48 117.56 105.81
18-Feb 21.50 13.93 21.92 18.94 32.87 34.92 16.52 21.42 7.13 45.50 56.88 113.39 102.05
19-Feb 16.08 10.42 31.83 27.50 37.93 19.67 9.30 23.50 7.83 47.00 58.75 113.80 102.42
20-Feb 38.17 24.73 25.33 21.89 46.62 20.17 9.54 22.83 7.60 45.00 56.25 120.01 108.01
21-Feb 11.25 7.29 29.58 25.56 32.85 20.68 9.78 22.33 7.44 44.75 55.94 106.01 95.41
22-Feb 26.67 17.28 12.50 10.80 28.08 24.00 11.35 23.92 7.96 48.00 60.00 107.40 96.66
23-Feb 11.00 7.13 15.42 13.32 20.45 26.33 12.46 24.00 7.99 48.00 60.00 100.90 90.81
24-Feb 23.17 15.01 16.17 13.97 28.98 12.58 5.95 23.75 7.91 46.33 57.92 100.76 90.63
25-Feb 22.08 14.31 13.58 11.74 26.05 35.25 16.67 23.75 7.91 44.83 56.04 106.67 96.00
26-Feb 20.08 13.01 19.75 17.06 30.08 22.08 10.45 22.67 7.55 45.58 56.98 105.05 94.55
27-Feb 21.08 13.66 21.58 18.65 3231 30.25 1431 23.50 7.83 46.00 57.50 111.94 100.75
28-Feb 21.17 13.72 24.00 20.74 34.45 37.58 17.78 23.83 7.94 43.67 54.58 114.75 103.27
Total 684.08 44329 54292  469.08  912.37 941.82  445.48 650.58  216.64  1301.95 1627.44  3201.93  2881.73
Maximum 126.98 114.29
Minimum 100.76 90.68
Average 15.83 16.75 32.58 15.91 7.74 58.12 114.35 102.92
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Table M31.2.3 Flow Rate of Opa Water Treatment Plant in 2003 (2/6)
MONTH : March-03
DATE 72 MLD 12 MLD 8 MLD VT
— Aoix m’/hr — 234 m’/hr Total — :z} m’/hr — :is m’/hr TOT,IA 2Lso m’/hr T]?/I{ADL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Mar 19.83 12.85 24.00 20.74 33.59 29.00 13.72 23.92 7.96 4525 56.56 111.83 100.65
2-Mar 8.58 5.56 28.33 24.48 30.04 24.00 11.35 24.00 7.99 46.50 58.13 107.51 96.76
3-Mar 13.83 8.96 44.42 38.38 47.34 24.00 11.35 24.00 7.99 34.67 43.33 110.02 99.02
4-Mar 34.33 22.25 31.00 26.78 49.03 24.00 11.35 24.00 7.99 24.00 30.00 98.38 88.54
5-Mar 31.83 20.63 22.92 19.80 40.43 19.08 9.03 24.00 7.99 24.00 30.00 87.45 78.70
6-Mar 47.58 30.83 21.50 18.58 49.41 11.92 5.64 19.50 6.49 23.83 29.79 91.33 82.20
7-Mar 37.50 24.30 18.00 15.55 39.85 23.58 11.15 23.08 7.69 23.00 28.75 87.44 78.70
8-Mar 44.42 28.78 14.50 12.53 41.31 23.58 11.15 22.50 7.49 12.83 16.04 76.00 68.40
9-Mar 53.92 34.94 1.33 1.15 36.09 24.00 11.35 0.00 0.00 24.00 30.00 77.44 69.70
10-Mar 42.67 27.65 18.83 16.27 43.92 24.00 11.35 24.00 7.99 24.00 30.00 93.26 83.94
11-Mar 32.75 21.22 30.67 26.50 47.72 23.17 10.96 20.50 6.83 21.92 27.40 92.90 83.61
12-Mar 16.33 10.58 35.58 30.74 41.33 23.50 1112 28.50 35.63 88.07 79.26
13-Mar 46.17 29.92 8.17 7.06 36.97 23.83 11.27 23.75 7.91 23.00 28.75 84.90 76.41
14-Mar 48.00 31.10 0.00 0.00 31.10 24.00 11.35 23.92 7.96 24.00 30.00 30.42 72.38
15-Mar 48.00 3110 0.00 0.00 3110 25.75 12.18 24.00 7.99 24.00 30.00 31.28 73.15
16-Mar 45.17 29.27 0.00 0.00 29.27 21.50 10.17 20.42 6.80 23.33 29.17 75.40 67.86
17-Mar 48.00 3110 0.00 0.00 3110 15.42 7.29 24.00 7.99 24.00 30.00 76.39 63.75
18-Mar 48.00 31.10 0.00 0.00 31.10 24.00 11.35 24.00 7.99 24.00 30.00 80.45 72.40
19-Mar 31.17 20.20 16.67 14.40 34.60 24.00 11.35 24.00 7.99 24.00 30.00 83.94 75.55
20-Mar 48.00 31.10 0.00 0.00 31.10 24.00 11.35 24.00 7.99 24.00 30.00 80.45 72.40
21-Mar 45.67 29.59 0.00 0.00 29.59 333 1.58 21.83 7.27 22.50 28.13 66.56 59.91
22-Mar 49.42 32.02 22.83 19.73 51.75 23.92 1131 23.67 7.88 23.75 29.69 100.63 90.57
23-Mar 24.42 15.82 25.42 21.96 37.78 23.83 11.27 23.75 7.91 24.00 30.00 86.96 78.27
24-Mar 31.42 20.36 28.00 24.19 44.55 21.58 10.21 22.25 7.41 8.50 10.63 72.79 65.51
25-Mar 31.50 20.41 31.33 27.07 47.48 24.00 11.35 24.00 7.99 16.75 20.94 87.77 78.99
26-Mar 24.00 15.55 24.00 20.74 36.29 24.00 11.35 15.75 5.4 24.00 30.00 32.88 74.60
27-Mar 23.83 15.44 28.17 24.34 39.78 24.00 11.35 27.92 9.30 24.00 30.00 90.43 81.39
28-Mar 24.00 15.55 24.00 20.74 36.29 24.17 11.43 14.83 4.94 24.00 30.00 82.66 74.39
29-Mar 24.00 15.55 21.00 18.14 33.70 24.00 11.35 2.92 0.97 24.00 30.00 76.02 68.42
30-Mar, 24.00 15.55 32.50 28.08 43.63 24.00 11.35 24.00 7.99 24.00 30.00 92.98 33.68
31-Mar 24.00 15.55 23.58 20.38 35.93 21.83 10.33 24.00 7.99 24.00 30.00 84.25 75.82
Total 107233 694.87 57675 49831  1193.18  695.00  328.74 642.50  213.95 762.33 952.92  2688.79  2419.91
Maximum 111.83 100.65
Minimum 66.56 59.91
Average 22.42 16.07 38.49 10.60 713 30.74 86.74 78.06
MONTH : April-03
DATE 72 MLD 12 MLD 8 MLD VT
— :is m’/hr - i]é:t m’/hr Total — :za m’/hr — Zis m’/hr TOTL 2L50 m’/hr TﬁIgL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Apr 24.50 15.88 25.75 22.25 38.12 23.92 11.31 23.75 7.91 24.00 30.00 87.35 78.61
2-Apr 26.17 16.96 32.08 27.72 44.68 24.00 11.35 24.00 7.99 24.00 30.00 94.02 84.62
3-Apr 24.00 15.55 24.00 20.74 36.29 24.00 11.35 23.92 7.96 23.92 29.90 85.50 76.95
4-Apr 27.75 17.98 21.08 18.22 36.20 24.67 11.67 18.25 6.08 25.83 32.29 86.23 77.61
5-Apr 26.50 17.17 24.00 20.74 37.91 24.00 11.35 24.00 7.99 24.00 30.00 87.25 78.53
6-Apr 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 24.00 30.00 85.63 77.07
7-Apr 23.67 15.34 23.83 20.59 35.93 23.75 11.23 23.08 7.69 23.83 29.79 84.64 76.18
8-Apr 23.25 15.07 23.42 20.23 35.30 23.75 11.23 23.17 7.1 23.58 29.48 83.73 75.35
9-Apr 23.58 15.28 23.83 20.59 35.87 23.92 1131 12.08 4.02 23.83 29.79 31.00 72.90
10-Apr 23.58 15.28 23.75 20.52 35.80 23.92 11.31 11.67 3.89 23.83 29.79 80.79 72.71
11-Apr 24.00 15.55 24.00 20.74 36.29 25.83 12.22 23.50 7.83 24.00 30.00 86.33 77.70
12-Apr 42.08 27.27 24.00 20.74 48.01 15.17 7.17 24.00 7.99 24.00 30.00 93.17 83.85
13-Apr 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 24.00 30.00 85.63 77.07
14-Apr 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 24.00 30.00 85.63 77.07
15-Apr 24.08 15.61 24.00 20.74 36.34 24.00 11.35 2233 7.44 24.00 30.00 85.13 76.62
16-Apr 23.58 15.28 23.58 20.38 35.66 23.17 10.96 12.42 4.13 23.50 29.38 80.13 72.11
17-Apr 36.75 23.81 10.42 9.00 32.81 22.17 10.48 23.75 7.91 23.83 29.79 81.00 72.90
18-Apr 48.00 3110 0.00 0.00 31.10 24.00 11.35 20.93 6.97 24.00 30.00 79.43 71.48
19-Apr 48.00 31.10 0.00 0.00 31.10 24.00 11.35 23.92 7.96 24.00 30.00 80.42 72.38
20-Apr 43.25 28.03 9.75 8.42 36.45 23.08 10.92 22.83 7.60 23.08 28.85 83.83 75.44
21-Apr 37.83 24.52 10.75 9.29 33.80 24.00 11.35 24.00 7.99 24.00 30.00 83.15 74.83
22-Apr 48.00 3110 0.00 0.00 3110 24.00 11.35 24.00 7.99 24.00 30.00 80.45 72.40
23-Apr 48.00 31.10 0.00 0.00 31.10 24.00 11.35 24.00 7.99 24.00 30.00 80.45 72.40
24-Apr 42.53 27.56 5.17 4.46 32.03 31.33 14.82 23.33 7.77 22.92 28.65 83.26 74.94
25-Apr 24.50 15.88 12.92 11.16 27.04 27.08 12.81 21.83 7.27 22.25 27.81 74.93 67.44
26-Apr 48.00 31.10 0.00 0.00 31.10 24.00 11.35 24.00 7.99 24.00 30.00 30.45 72.40
27-Apr 48.00 3110 0.00 0.00 31.10 24.00 11.35 24.00 7.99 24.00 30.00 80.45 72.40
28-Apr 48.00 31.10 7.83 6.77 37.87 24.00 11.35 24.00 7.99 16.08 20.10 77.32 69.59
29-Apr 48.00 3110 24.00 20.74 51.84 24.00 11.35 24.00 7.99 0.00 0.00 7118 64.07
30-Apr 45.08 29.21 24.00 20.74 49.95 17.83 8.44 20.25 6.74 0.00 0.00 65.13 58.62
Total 102270 662.71 494.17 42696  1089.67  713.58  337.52 663.02 220.78 660.50 825.63  2473.60  2226.24
Maximum 94.02 84.62
Minimum 65.13 58.62
Average 22.09 14.23 36.32 11.25 7.36 27.52 82.45 74.21
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Table M31.2.3 Flow Rate of Opa Water Treatment Plant in 2003 (3/6)
MONTH : May-03
DATE 72 MLD 12 MLD 8 MLD VT
— Aoix m’/hr — 234 m’/hr Total — :z} m’/hr — :is m’/hr TOT,IA 2Lso m’/hr T]?/I{ADL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
-May 40.50 26.24 36.83 31.82 58.07 24.00 11.35 16.25 5.41 0.00 0.00 74.83 67.35
2-May 34.50 22.36 48.00 41.47 63.83 24.00 11.35 24.00 7.99 0.00 0.00 83.17 74.85
3-May 36.08 23.38 34.58 29.88 53.26 22.58 10.68 29.75 9.91 0.00 0.00 73.85 66.47
4-May 45.75 29.65 23.50 20.30 49.95 23.67 11.19 20.42 6.80 0.00 0.00 67.94 61.15
5-May 48.00 3110 24.00 20.74 51.84 24.00 11.35 24.00 7.99 0.00 0.00 71.18 64.07
6-May 48.00 3110 24.00 20.74 51.84 24.00 11.35 24.00 7.99 0.00 0.00 7118 64.07
7-May 35.83 23.22 24.00 20.74 43.96 24.00 11.35 24.00 7.99 0.00 0.00 63.30 56.97
8-May 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 0.00 0.00 55.63 50.07
9-May 25.67 16.63 24.42 21.10 37.73 24.33 11.51 21.67 7.22 0.00 0.00 56.45 50.81
10-May 18.58 12.04 16.92 14.62 26.66 16.83 7.96 15.75 5.4 0.00 0.00 39.86 35.88
11-May 50.17 32,51 24.00 20.74 53.24 24.00 11.35 19.50 6.49 0.00 0.00 71.09 63.98
12-May 46.67 30.24 24.00 20.74 50.98 24.00 11.35 24.00 7.99 0.00 0.00 70.32 63.29
13-May 48.00 3110 29.00 25.06 56.16 31.42 14.86 12.67 422 0.00 0.00 75.24 67.71
14-May 28.92 18.74 24.00 20.74 39.47 24.00 11.35 24.00 7.99 0.00 0.00 58.82 52.94
15-May 48.00 3110 24.00 20.74 51.84 24.00 11.35 24.00 7.99 0.00 0.00 7118 64.07
16-May 54.67 35.42 23.08 19.94 55.37 24.00 11.35 24.00 7.99 0.00 0.00 74.71 67.24
17-May 48.00 31.10 25.00 21.60 52.70 24.00 11.35 24.00 7.99 0.00 0.00 72.05 64.84
18-May 48.00 31.10 26.00 22.46 53.57 24.00 11.35 24.00 7.99 0.00 0.00 72.91 65.62
19-May 48.00 31.10 35.00 30.24 61.34 24.00 11.35 24.00 7.99 0.00 0.00 30.69 72.62
20-May 48.00 31.10 39.83 34.42 65.52 20.00 9.46 24.00 7.99 0.00 0.00 82.97 74.67
21-May 36.08 23.38 35.83 30.96 54.34 21.92 10.37 24.00 7.99 0.00 0.00 72.70 65.43
22-May 48.00 3110 24.00 20.74 51.84 22.42 10.60 23.83 7.94 0.00 0.00 70.38 63.34
23-May 39.17 25.38 23.58 20.38 45.76 22.92 10.84 22.50 7.49 0.00 0.00 64.09 57.68
24-May 48.00 3110 24.00 20.74 51.84 24.00 11.35 24.00 7.99 0.00 0.00 7118 64.07
25-May 46.82 30.34 23.50 20.30 50.64 22.92 10.84 23.42 7.80 0.00 0.00 69.28 62.35
26-May 75.92 49.19 24.00 20.74 69.93 24.00 11.35 24.00 7.99 0.00 0.00 89.27 80.35
27-May 36.08 23.38 23.42 20.23 43.61 23.67 11.19 22.83 7.60 0.00 0.00 62.41 56.17
28-May 24.75 16.04 44.42 38.38 54.41 24.00 11.35 24.00 7.99 0.00 0.00 73.76 66.38
29-May 37.25 24.14 34.67 29.95 54.09 24.00 11.35 24.00 7.99 0.00 0.00 73.43 66.09
30-May 24.92 16.15 35.00 30.24 46.39 22.67 10.72 23.75 7.91 0.00 0.00 65.02 58.51
31-May 24.00 15.55 45.17 39.02 54.58 24.00 11.35 21.50 7.16 0.00 0.00 73.09 65.78
Total 126632 82057  891.75 77047  1591.05  731.33 345.92 705.83 235.04 0.00 0.00 2172.01  1954.81
Maximum 89.27 80.35
Minimum 39.86 35.88
Average 26.47 24.85 51.32 11.16 7.58 0.00 70.06 63.06
MONTH : June-03
DATE 72 MLD 12 MLD 8 MLD VT
— :is m’/hr - i]é:t m’/hr Total — :za m’/hr — Zis m’/hr TOTL 2L50 m’/hr TﬁIgL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Jun 11.33 7.34 20.92 18.07 25.42 24.00 11.35 21.83 7.27 0.00 0.00 44.04 39.63
2-Jun 24.00 15.55 45.58 39.38 54.94 24.00 11.35 24.00 7.99 0.00 0.00 74.28 66.85
3-Jun 33.33 21.60 32.92 28.44 50.04 23.17 10.96 18.25 6.08 0.00 0.00 67.08 60.37
4-Jun 30.00 19.44 35.50 30.67 50.11 22.17 10.48 21.83 7.27 0.00 0.00 67.87 61.08
5-Jun 30.42 19.71 18.42 1591 35.62 24.00 11.35 24.00 7.99 0.00 0.00 54.97 49.47
6-Jun 25.75 16.69 26.92 23.26 39.94 24.00 11.35 24.00 7.99 0.00 0.00 59.29 53.36
7-Jun 41.67 27.00 24.00 20.74 47.74 24.00 11.35 23.00 7.66 0.00 0.00 66.75 60.07
8-Jun 40.83 26.46 21.67 18.72 45.18 24.00 11.35 24.00 7.99 0.00 0.00 64.52 58.07
9-Jun 46.25 29.97 0.83 0.72 30.69 24.00 11.35 24.00 7.99 0.00 0.00 50.03 45.03
10-Jun 62.08 40.23 24.00 20.74 60.97 24.00 11.35 23.67 7.88 0.00 0.00 80.20 72.18
11-Jun 48.75 31.59 34.00 29.38 60.97 21.58 10.21 18.83 6.27 0.00 0.00 77.45 69.70
12-Jun 48.00 3110 48.00 41.47 72.58 24.00 11.35 15.33 5.11 0.00 0.00 89.03 80.13
13-Jun 40.33 26.14 48.00 41.47 67.61 24.00 11.35 10.75 3.58 0.00 0.00 82.54 74.29
14-Jun 51.75 33.53 37.67 32.54 66.08 22.33 10.56 0.00 0.00 13.50 16.88 93.52 84.17
15-Jun 48.00 31.10 48.00 41.47 72.58 24.00 11.35 14.50 4.83 13.08 16.35 105.11 94.60
16-Jun 50.67 32.83 39.50 34.13 66.96 22.92 10.84 21.42 7.13 23.92 29.90 114.83 103.34
17-Jun 43.00 27.86 24.00 20.74 48.60 24.00 11.35 12.67 4.22 24.00 30.00 94.17 84.75
18-Jun 21.08 13.66 21.50 18.58 32.24 18.00 8.51 5.83 1.94 22.92 28.65 71.34 64.21
19-Jun 22.83 14.80 47.83 4133 56.12 23.83 11.27 10.67 3.55 23.92 29.90 100.85 90.76
20-Jun 24.00 15.55 48.00 41.47 57.02 25.75 12.18 12.92 430 24.00 30.00 103.51 93.15
21-Jun 24.00 15.55 48.00 41.47 57.02 22.67 10.72 15.17 5.05 24.00 30.00 102.80 92.52
22-Jun 24.00 15.55 48.00 41.47 57.02 22.67 10.72 15.83 527 24.00 30.00 103.02 92.72
23-Jun 24.00 15.55 48.00 41.47 57.02 24.00 11.35 15.00 5.00 24.00 30.00 103.37 93.03
24-Jun 24.00 15.55 48.00 41.47 57.02 24.00 11.35 15.67 5.22 24.00 30.00 103.59 93.23
25-Jun 24.00 15.55 48.00 41.47 57.02 24.00 11.35 15.25 5.08 24.00 30.00 103.45 93.11
26-Jun 24.08 15.61 48.00 41.47 57.08 24.00 11.35 3.17 2.72 24.08 30.10 101.25 91.13
27-Jun 24.00 15.55 48.00 41.47 57.02 24.00 11.35 16.92 5.63 24.00 30.00 104.01 93.61
28-Jun 49.67 32.18 35.17 30.38 62.57 24.00 11.35 24.00 7.99 24.00 30.00 111.91 100.72
29-Jun 72.00 46.66 24.00 20.74 67.39 24.00 11.35 24.00 7.99 24.00 30.00 116.74 105.06
30-Jun 64.42 41.74 24.00 20.74 62.48 24.00 11.35 23.50 7.83 24.00 30.00 111.66 100.49
Total 109825  711.67 106642  921.38  1633.05  705.08  333.50 525.00 174.83 38542 48177  2623.15  2360.84
Maximum 116.74 105.06
Minimum 44.04 39.63
Average 23.72 30.71 54.44 11.12 5.83 16.06 87.44 78.69
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Table M31.2.3 Flow Rate of Opa Water Treatment Plant in 2003 (4/6)
MONTH : July-03
DATE 72 MLD 12 MLD 8 MLD VT
— Aoix m’/hr — 234 m’/hr Total — :z} m’/hr — :is m’/hr TOT,IA 2Lso m’/hr T]?/I{ADL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Jul 11.33 7.34 20.75 17.93 25.27 24.42 11.55 23.83 7.94 24.00 30.00 74.76 67.28
2-Jul 24.00 15.55 45.58 39.38 54.94 19.92 9.42 24.08 8.02 24.00 30.00 102.38 92.14
3-Jul 33.17 21.49 32.92 28.44 49.93 22.83 10.80 23.92 7.96 24.00 30.00 98.70 38.83
4-Jul 30.00 19.44 35.50 30.67 50.11 7.92 3.74 24.00 7.99 24.00 30.00 91.85 82.66
5-Jul 30.42 19.71 18.42 15.91 35.62 23.25 11.00 23.25 7.74 23.67 29.58 83.94 75.55
6-Jul 25.75 16.69 26.92 23.26 39.94 24.00 11.35 23.92 7.96 24.00 30.00 89.26 80.33
7-Jul 41.67 27.00 24.00 20.74 47.74 38.08 18.01 21.92 7.30 22.33 27.92 100.96 90.87
8-Jul 40.67 26.35 21.67 18.72 45.07 24.00 11.35 24.00 7.99 24.00 30.00 94.42 84.97
9-Jul 35.17 22.79 0.00 0.00 22.79 23.17 10.96 23.00 7.66 24.00 30.00 71.40 64.26
10-Jul 62.08 40.23 24.00 20.74 60.97 16.92 8.00 23.92 7.96 24.00 30.00 106.93 96.24
11-Jul 50.08 32.45 33.92 29.30 61.76 18.33 8.67 13.50 4.50 36.17 4521 120.13 108.12
12-Jul 48.00 3110 48.00 41.47 72.58 14.42 6.82 21.50 7.16 36.17 4521 131.76 118.59
13-Jul 40.33 26.14 48.00 41.47 67.61 24.00 11.35 23.08 7.69 42.00 52.50 139.15 125.23
14-Jul 51.75 33.53 37.67 32.54 66.08 27.58 13.05 23.67 7.88 36.50 45.63 132.63 119.37
15-Jul 48.00 3110 48.00 41.47 72.58 23.92 1131 24.00 7.99 26.25 32.81 124.69 112.22
16-Jul 50.67 32.83 39.50 34.13 66.96 24.08 11.39 23.62 7.86 47.00 58.75 144.97 130.47
17-Jul 42.67 27.65 24.00 20.74 48.38 22.75 10.76 23.67 7.88 4725 59.06 126.09 113.48
18-Jul 20.67 13.39 21.50 18.58 31.97 24.00 11.35 24.00 7.99 48.00 60.00 111.31 100.18
19-Jul 22.83 14.80 4725 40.82 55.62 24.25 11.47 24.00 7.99 48.00 60.00 135.08 121.57
20-Jul 24.00 15.55 48.00 41.47 57.02 24.00 11.35 23.92 7.96 48.00 60.00 136.34 122.71
21-Jul 24.00 15.55 48.00 41.47 57.02 23.92 1131 23.92 7.96 48.00 60.00 136.30 122.67
22-Jul 24.00 15.55 48.00 41.47 57.02 24.00 11.35 24.00 7.99 48.00 60.00 136.37 122.73
23-Jul 24.00 15.55 48.00 41.47 57.02 24.50 11.59 22.75 7.58 56.08 70.10 146.29 131.66
24-Jul 24.00 15.55 48.00 41.47 57.02 19.58 9.26 23.83 7.94 48.00 60.00 134.22 120.80
25-Jul 24.00 15.55 48.00 41.47 57.02 24.00 11.35 24.00 7.99 48.00 60.00 136.37 122.73
26-Jul 24.00 15.55 48.00 41.47 57.02 24.00 11.35 24.00 7.99 48.00 60.00 136.37 122.73
27-Jul 24.00 15.55 48.00 41.47 57.02 24.00 11.35 23.92 7.96 48.00 60.00 136.34 122.71
28-Jul 49.67 32.18 35.17 30.38 62.57 23.17 10.96 23.17 7.71 46.25 57.81 139.05 125.15
29-Jul 48.40 31.36 24.00 20.74 52.10 24.00 11.35 0.00 0.00 47.00 58.75 122.20 109.98
30-Jul 48.40 31.36 24.00 20.74 52.10 24.00 11.35 23.92 7.96 55.92 69.90 141.31 127.18
31-Jul 48.40 31.36 24.00 20.74 52.10 24.00 11.35 23.92 7.96 48.00 60.00 131.42 118.27
Total 1096.12 71028  1088.75  940.68  1650.96  711.00  336.30 698.20 23250 119458 149323  3713.00  3341.70
Maximum 146.29 131.66
Minimum 71.40 64.26
Average 22.91 30.34 53.26 10.85 7.50 48.17 119.77 107.80
MONTH : August-03
DATE 72 MLD 12 MLD 8 MLD VT
— Aoix m’/hr — 234 m’/hr Total — :z} m’/hr — :is m’/hr TOT,IA 2Lso m’/hr T]?/I{ADL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Aug 48.00 3110 3175 27.43 58.54 24.00 11.35 24.00 7.99 48.00 60.00 137.88 124.09
2-Aug 48.00 31.10 44.08 38.09 69.19 24.00 11.35 24.00 7.99 24.15 30.19 118.72 106.85
3-Aug 60.42 39.15 24.00 20.74 59.89 20.00 9.46 21.50 7.16 48.50 60.63 137.13 123.42
4-Aug 51.50 33.37 32.08 27.72 61.09 24.83 11.75 23.75 7.91 52.75 65.94 146.68 132.02
5-Aug 57.25 37.10 24.00 20.74 57.83 23.83 11.27 17.50 5.83 25.17 31.46 106.39 95.75
6-Aug 24.00 15.55 48.00 41.47 57.02 24.00 11.35 23.92 7.96 41.67 52.08 128.42 115.58
7-Aug 34.75 22.52 48.00 41.47 63.99 24.00 11.35 23.92 7.96 48.00 60.00 143.31 128.98
3-Aug 50.17 32.51 27.33 23.62 56.12 24.00 11.35 24.00 7.99 48.00 60.00 135.47 121.92
9-Aug 70.53 45.71 23.83 20.59 66.30 24.00 11.35 24.00 7.99 47.92 59.90 145.54 130.98
10-Aug 72.00 46.66 24.00 20.74 67.39 24.00 11.35 20.17 6.72 48.00 60.00 145.46 130.91
11-Aug 42.75 27.70 16.92 14.62 .32 24.00 11.35 24.00 7.99 48.00 60.00 121.66 109.50
12-Aug 22.25 14.42 24.00 20.74 35.15 24.00 11.35 24.00 7.99 48.00 60.00 114.50 103.05
13-Aug 14.67 9.50 32.25 27.86 37.37 24.25 11.47 15.67 522 39.17 48.96 103.01 92.71
14-Aug 23.00 14.90 38.92 33.62 48.53 22.50 10.64 19.25 6.41 45.67 57.08 122.66 110.40
15-Aug 32.08 20.79 24.00 20.74 41.53 28.08 13.28 3.58 1.19 4825 60.31 116.32 104.68
16-Aug 16.07 10.41 23.83 20.59 31.00 44.00 20.81 0.00 0.00 48.00 60.00 111.82 100.63
17-Aug 18.08 11.72 29.08 25.13 36.85 45.67 21.60 0.00 0.00 4525 56.56 115.01 103.51
18-Aug 11.58 7.51 32.75 28.30 35.80 44.00 20.81 0.00 0.00 48.00 60.00 116.61 104.95
19-Aug 24.00 15.55 24.00 20.74 36.29 46.50 21.99 0.00 0.00 48.00 60.00 118.28 106.45
20-Aug 2.50 1.62 29.17 25.20 26.82 43.00 20.34 0.00 0.00 48.00 60.00 107.16 96.44
21-Aug 0.00 0.00 48.00 41.47 41.47 46.00 21.76 0.00 0.00 48.00 60.00 123.23 110.91
22-Aug 0.00 0.00 48.00 41.47 41.47 46.33 21.92 0.00 0.00 24.00 30.00 93.39 84.05
23-Aug 8.17 5.29 30.08 25.99 31.28 4133 19.55 0.00 0.00 34.75 43.44 94.27 34.84
24-Aug 24.00 15.55 24.00 20.74 36.29 36.00 17.03 10.25 3.41 48.00 60.00 116.73 105.06
25-Aug 24.00 15.55 24.00 20.74 36.29 36.42 17.23 11.17 3.72 48.00 60.00 117.23 105.51
26-Aug 24.00 15.55 24.00 20.74 36.29 44.00 20.81 4.83 1.61 48.00 60.00 118.71 106.84
27-Aug 24.00 15.55 24.00 20.74 36.29 34.42 16.28 9.83 3.27 48.00 60.00 115.84 104.26
28-Aug 24.00 15.55 24.00 20.74 36.29 31.25 14.78 2225 7.41 45.92 57.40 115.87 104.29
29-Aug 22.17 14.36 23.83 20.59 34.96 34.75 16.44 14.08 4.69 45.58 56.98 113.06 101.76
30-Aug 30.92 20.03 20.42 17.64 37.67 26.42 12.50 23.58 7.85 4742 59.27 117.29 105.56
31-Aug 34.08 22.09 13.92 12.02 34.11 23.17 10.96 13.67 4.55 4533 56.67 106.29 95.66
Total 938.93 608.43 906.25 783.00  1391.43  982.75  464.84 422.92 140.83 138148  1726.85  3723.95  3351.56
Maximum 146.68 132.02
Minimum 93.39 84.05
Average 19.63 25.26 44.88 14.99 4.54 55.70 120.13 108.11
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Table M31.2.3 Flow Rate of Opa Water Treatment Plant in 2003 (5/6)
MONTH :_September-03
DATE 72 MLD 12 MLD 8 MLD VT
- :is m’/hr - i]é:t m’/hr Total — :za m’/hr — Zis m’/hr TOTL 2L50 m’/hr TﬁIgL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 23.92 7.96 48.00 60.00 115.60 104.04
2-Sep 24.00 15.55 24.00 20.74 36.29 20.17 9.54 24.00 7.99 48.00 60.00 113.82 102.44
3-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 15.67 5.22 48.00 60.00 112.86 101.57
4-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 23.92 7.96 48.00 60.00 115.60 104.04
5-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 48.00 60.00 115.63 104.07
6-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 48.00 60.00 115.63 104.07
7-Sep 24.00 15.55 24.00 20.74 36.29 23.33 11.04 22.92 7.63 46.25 57.81 112.77 101.49
3-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 23.92 7.96 48.00 60.00 115.60 104.04
9-Sep 28.92 18.74 24.00 20.74 39.47 24.00 11.35 24.00 7.99 48.00 60.00 118.82 106.94
10-Sep 9.25 5.99 40.17 34.70 40.70 24.00 11.35 23.83 7.94 48.00 60.00 119.99 107.99
11-Sep 9.67 6.26 41.08 35.50 41.76 24.83 11.75 23.92 7.96 47.92 59.90 121.37 109.23
12-Sep 24.00 15.55 24.00 20.74 36.29 16.50 7.80 24.00 7.99 48.00 60.00 112.08 100.88
13-Sep 19.67 12.74 25.58 22.10 34.85 24.00 11.35 24.00 7.99 48.00 60.00 114.19 102.77
14-Sep 17.00 11.02 31.88 27.55 38.56 24.00 11.35 21.67 7.22 45.00 56.25 113.38 102.04
15-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 23.92 7.96 48.00 60.00 115.60 104.04
16-Sep 24.00 15.55 24.00 20.74 36.29 33.92 16.04 23.75 7.91 44.83 56.04 116.28 104.65
17-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 23.83 7.94 48.00 60.00 115.58 104.02
18-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 23.92 7.96 48.00 60.00 115.60 104.04
19-Sep 24.00 15.55 23.17 20.02 35.57 24.00 11.35 16.92 5.63 48.00 60.00 112.55 101.30
20-Sep 19.58 12.69 24.00 20.74 33.43 20.25 9.58 24.00 7.99 4425 55.31 106.31 95.68
21-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 48.00 60.00 115.63 104.07
22-Sep 33.75 21.87 23.68 20.46 42.33 24.00 11.35 23.75 7.91 4733 59.17 120.76 108.68
23-Sep 19.17 12.42 38.42 33.19 45.61 19.50 9.22 24.00 7.99 48.00 60.00 122.83 110.54
24-Sep 0.00 0.00 47.75 41.26 41.26 23.00 10.88 23.00 7.66 47.17 58.96 118.75 106.88
25-Sep 0.00 0.00 48.00 41.47 41.47 24.00 11.35 24.00 7.99 48.00 60.00 120.82 108.73
26-Sep 13.83 8.96 31.08 26.86 35.82 24.00 11.35 23.92 7.96 48.00 60.00 115.14 103.62
27-Sep 27.67 17.93 20.42 17.64 35.57 24.00 11.35 24.00 7.99 47.83 59.79 114.70 103.23
28-Sep 26.83 17.39 24.00 20.74 38.12 24.00 11.35 16.42 5.47 42.67 53.33 108.28 97.45
29-Sep 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 48.00 60.00 115.63 104.07
30-Sep 24.00 15.55 24.00 20.74 36.29 21.42 10.13 24.00 7.99 48.00 60.00 114.41 102.97
Total 633.33 410.40 827.23 71473 112513 70692  334.37 691.17  230.16 142125 177656  3466.22  3119.60
Maximum 122.83 110.54
Minimum 106.31 95.68
Average 13.68 23.82 37.50 11.15 7.67 59.22 115.54 103.99
MONTH : October-03
DATE 72 MLD 12 MLD 8 MLD VT
— Aoix m’/hr — 234 m’/hr Total — :z} m’/hr — :is m’/hr TOT,IA 2Lso m’/hr T]?/I{ADL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Oct 24.00 15.55 24.00 20.74 36.29 22.00 10.41 23.92 7.96 48.00 60.00 114.66 103.19
2-Oct 23.83 15.44 23.83 20.59 36.04 23.00 10.88 23.50 7.83 47.08 58.85 113.59 102.24
3-Oct 23.67 15.34 23.00 19.87 35.21 22.00 10.41 22.58 7.52 32.25 40.31 93.45 34.10
4-Oct 23.00 14.90 23.00 19.87 34.78 24.00 11.35 24.50 8.16 61.00 76.25 130.54 117.48
5-Oct 24.00 15.55 24.00 20.74 36.29 24.00 11.35 22.42 7.46 48.00 60.00 115.10 103.59
6-Oct 33.33 21.60 19.33 16.70 38.30 13.00 6.15 24.00 7.99 45.67 57.08 109.53 98.58
7-Oct 22.08 14.31 24.00 20.74 35.05 20.00 9.46 21.08 7.02 48.00 60.00 111.53 100.37
8-Oct 27.50 17.82 24.00 20.74 38.56 24.00 11.35 24.00 7.99 48.00 60.00 117.90 106.11
9-Oct 30.08 19.49 24.00 20.74 40.23 24.00 11.35 23.92 7.96 48.00 60.00 119.55 107.59
10-Oct 40.83 26.46 21.42 18.50 44.96 24.00 11.35 24.00 7.99 48.00 60.00 124.31 111.88
11-Oct 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 48.00 60.00 115.63 104.07
12-Oct 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 48.00 60.00 115.63 104.07
13-Oct 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 48.00 60.00 115.63 104.07
14-Oct 20.08 13.01 24.00 20.74 33.75 24.00 11.35 23.92 7.96 48.00 60.00 113.07 101.76
15-Oct 22.75 14.74 22.17 19.15 33.89 22.67 10.72 24.00 7.99 4233 52.92 105.52 94.97
16-Oct 48.00 31.10 24.00 20.74 51.84 28.00 13.24 16.00 533 41.92 52.40 122.81 110.53
17-Oct 28.83 18.68 24.00 20.74 39.42 24.00 11.35 10.67 3.55 48.00 60.00 114.32 102.89
18-Oct 28.17 18.25 24.00 20.74 38.99 24.00 11.35 24.00 7.99 48.00 60.00 118.33 106.50
19-Oct 24.00 15.55 24.00 20.74 36.29 24.00 11.35 23.92 7.96 48.00 60.00 115.60 104.04
20-Oct 25.33 16.42 24.00 20.74 37.15 24.17 11.43 22.00 7.33 48.00 60.00 11591 104.32
21-Oct 21.92 14.20 22.17 19.15 33.35 24.00 11.35 23.58 7.85 47.50 59.38 111.93 100.74
22-Oct 16.50 10.69 22.75 19.66 30.35 27.33 12.93 21.58 7.19 47.08 58.85 109.32 98.39
23-Oct 38.00 24.62 34.50 29.81 54.43 24.00 11.35 23.83 7.94 35.12 43.90 117.62 105.85
24-Oct 54.50 3532 28.42 24.55 59.87 26.17 12.38 21.00 6.99 23.83 29.79 109.03 98.13
25-Oct 48.00 31.10 24.00 20.74 51.84 26.17 12.38 23.92 7.96 24.00 30.00 102.18 91.96
26-Oct 48.00 3110 24.00 20.74 51.84 24.00 11.35 24.00 7.99 24.00 30.00 101.18 91.07
27-Oct 36.08 23.38 24.00 20.74 44.12 24.00 11.35 24.00 7.99 35.75 44.69 108.15 97.33
28-Oct 21.50 13.93 24.00 20.74 34.67 18.00 8.51 24.00 7.99 48.00 60.00 111.17 100.06
29-Oct 13.17 8.53 16.25 14.04 22.57 30.17 14.27 21.17 7.05 33.08 41.35 85.24 76.72
30-Oct 24.00 15.55 24.08 20.81 36.36 26.83 12.69 24.00 7.99 48.00 60.00 117.04 105.34
31-Oct 24.00 15.55 24.00 20.74 36.29 24.00 11.35 24.00 7.99 48.00 60.00 115.63 104.07
Total 887.17  574.88 736.92 636.70  1211.58  737.50  348.84 70550 23493  1356.62 169577  3491.12  3142.01
Maximum 130.54 117.48
Minimum 85.24 76.72
Average 18.54 20.54 39.08 11.25 7.58 54.70 112.62 101.36
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Table M31.2.3 Flow Rate of Opa Water Treatment Plant in 2003 (6/6)
MONTH : November-03
DATE 72 MLD 12 MLD 8 MLD VT
- :is m’/hr - i]é:t m’/hr Total — :za m’/hr — Zis m’/hr TOTL 2L50 m’/hr TﬁIgL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Nov 38.50 24.95 24.00 20.74 45.68 24.00 11.35 24.00 7.99 46.00 57.50 122.53 110.28
2-Nov 38.50 24.95 24.00 20.74 45.68 22.00 10.41 23.25 7.74 44.75 55.94 119.77 107.79
3-Nov 50.00 32.40 24.00 20.74 53.14 5.33 2.52 24.00 7.99 30.92 38.65 102.30 92.07
4-Nov 35.67 23.11 24.00 20.74 43.85 24.00 11.35 24.00 7.99 48.00 60.00 123.19 110.87
5-Nov 24.00 15.55 38.33 33.12 48.67 26.17 12.38 22.58 7.52 38.08 47.60 116.17 104.56
6-Nov 34.50 22.36 24.67 2131 43.67 41.50 19.63 24.00 7.99 24.42 30.52 101.81 91.63
7-Nov 43.58 28.24 24.00 20.74 48.98 38.33 18.13 6.92 2.30 41.92 52.40 121.81 109.63
8-Nov 31.42 20.36 28.67 24.77 45.13 38.25 18.09 3.50 2.83 42.58 53.23 119.28 107.35
9-Nov 32.75 21.22 38.00 32.83 54.05 24.00 11.35 24.00 7.99 48.00 60.00 133.40 120.06
10-Nov. 26.50 17.17 24.00 20.74 37.91 24.00 11.35 23.92 7.96 48.00 60.00 117.22 105.50
11-Nov 23.08 14.96 39.00 33.70 48.65 26.75 12.65 24.00 7.99 48.00 60.00 129.30 116.37
12-Nov 24.17 15.66 28.42 24.55 40.21 24.00 11.35 24.00 7.99 48.00 60.00 119.56 107.60
13-Nov| 10.25 6.64 44.33 38.30 44.95 24.00 11.35 24.00 7.99 48.00 60.00 124.29 111.86
14-Nov| 37.17 24.08 24.00 20.74 44.82 24.00 11.35 23.58 7.85 48.00 60.00 124.03 111.62
15-Nov| 23.00 14.90 41.00 35.42 50.33 24.00 11.35 24.00 7.99 48.00 60.00 129.67 116.70
16-Nov, 23.08 14.96 24.00 20.74 35.69 24.00 11.35 24.00 7.99 48.00 60.00 115.04 103.53
17-Nov. 31.50 20.41 17.00 14.69 35.10 24.00 11.35 23.92 7.96 48.00 60.00 114.42 102.97
18-Nov 36.33 23.54 28.75 24.84 48.38 24.17 11.43 19.75 6.58 47.42 59.27 125.66 113.10
19-Nov. 36.17 23.44 24.00 20.74 44.17 17.75 8.40 24.00 7.99 48.00 60.00 120.56 108.50
20-Nov 37.17 24.08 25.83 22.32 46.40 24.50 11.59 7.58 2.53 47.50 59.38 119.89 107.90
21-Nov 42.17 27.32 23.92 20.66 47.99 25.33 11.98 24.00 7.99 47.58 59.48 127.44 114.70
22-Nov, 48.00 3110 24.00 20.74 51.84 2433 1151 24.00 7.99 48.00 60.00 131.34 11821
23-Nov 39.08 25.33 24.00 20.74 46.06 24.00 11.35 24.00 7.99 48.00 60.00 125.41 112.87
24-Nov 44.58 28.89 35.08 30.31 59.20 18.00 8.51 23.92 7.96 48.00 60.00 135.68 122.11
25-Nov 28.17 18.25 30.92 26.71 44.96 19.33 9.14 24.00 7.99 48.00 60.00 122.10 109.89
26-Nov 48.00 31.10 24.00 20.74 51.84 26.00 12.30 24.00 7.99 48.00 60.00 132.13 118.92
27-Nov 52.75 34.18 21.00 18.14 52.33 24.00 11.35 24.00 7.99 42.83 53.54 12521 112.69
28-Nov 48.00 31.10 24.00 20.74 51.84 13.00 6.15 24.00 7.99 48.00 60.00 125.98 113.38
29-Nov. 48.00 3110 24.00 20.74 51.84 2225 10.52 24.00 7.99 48.00 60.00 130.36 117.32
30-Nov 45.08 29.21 24.00 20.74 49.95 22.00 10.41 24.00 7.99 48.00 60.00 128.35 115.51
Total 1081.17  700.60 824.92 712,73 141332 723.00 341.98 663.92 221.08 1366.00  1707.50  3683.89  3315.50
Maximum 135.68 122.11
Minimum 101.81 91.63
Average 23.35 23.76 47.11 11.40 7.37 56.92 122.80 110.52
MONTH : December-03
DATE 72 MLD 12 MLD 8 MLD VT
— Aoix m’/hr — 234 m’/hr Total — :z} m’/hr — :is m’/hr TOT,IA 2Lso m’/hr T]?/I{ADL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Dec 43.75 2835 24.00 20.74 49.09 24.00 11.35 23.92 7.96 48.00 60.00 128.40 115.56
2-Dec 46.08 29.86 22.83 19.73 49.59 23.00 10.88 23.75 7.91 4725 59.06 127.44 114.70
3-Dec 42.67 27.65 24.00 20.74 48.38 20.17 9.54 24.00 7.99 48.00 60.00 12591 113.32
4-Dec 43.58 28.24 24.00 20.74 48.98 16.17 7.65 24.00 7.99 48.00 60.00 124.62 112.16
5-Dec 41.92 27.16 24.00 20.74 47.90 23.92 11.31 24.00 7.99 48.00 60.00 127.20 114.48
6-Dec 34.75 22.52 32.42 28.01 50.53 26.17 12.38 23.00 7.66 42.00 52.50 123.06 110.76
7-Dec 36.15 23.43 39.42 34.06 57.48 22.50 10.64 9.67 3.22 9.00 11.25 82.59 74.33
8-Dec 46.33 30.02 29.50 25.49 55.51 23.33 11.04 23.75 7.91 39.17 48.96 123.42 111.07
9-Dec 47.17 30.56 24.00 20.74 51.30 24.00 11.35 24.00 7.99 4725 59.06 129.71 116.74
10-Dec 23.92 15.50 35.83 30.96 46.46 28.08 13.28 20.92 6.97 48.00 60.00 126.71 114.04
11-Dec 42.33 27.43 26.08 22.54 49.97 23.42 11.08 23.92 7.96 46.83 58.54 127.55 114.80
12-Dec 43.92 28.46 24.00 20.74 49.19 24.00 11.35 24.00 7.99 43.75 54.69 123.23 110.90
13-Dec 30.00 19.44 29.17 25.20 44.64 24.00 11.35 24.00 7.99 48.00 60.00 123.98 111.59
14-Dec 35.17 22.79 17.75 1534 38.12 24.00 11.35 24.00 7.99 48.00 60.00 117.47 105.72
15-Dec 31.67 20.52 31.75 27.43 47.95 23.00 10.88 24.00 7.99 48.00 60.00 126.82 114.14
16-Dec 40.67 26.35 24.00 20.74 47.09 23.92 11.31 24.00 7.99 48.00 60.00 126.39 113.75
17-Dec 29.08 18.85 32.00 27.65 46.49 20.08 9.50 21.58 7.19 48.00 60.00 123.18 110.86
18-Dec 23.08 14.96 28.33 24.48 39.44 23.67 11.19 23.92 7.96 48.00 60.00 118.60 106.74
19-Dec 31.83 20.63 28.75 24.84 45.47 24.17 11.43 24.00 7.99 48.00 60.00 124.89 112.40
20-Dec 24.00 15.55 48.00 41.47 57.02 24.00 11.35 24.00 7.99 48.00 60.00 136.37 122.73
21-Dec 24.00 15.55 48.00 41.47 57.02 24.00 11.35 24.00 7.99 48.00 60.00 136.37 122.73
22-Dec 24.00 15.55 48.00 41.47 57.02 22.08 10.45 23.92 7.96 48.00 60.00 135.43 121.89
23-Dec 37.17 24.08 48.00 41.47 65.56 17.00 8.04 24.00 7.99 34.75 43.44 125.03 112.52
24-Dec 59.67 38.66 24.83 21.46 60.12 23.83 11.27 16.58 5.52 36.83 46.04 122.96 110.66
25-Dec 37.92 24.57 24.00 20.74 4531 24.00 11.35 24.00 7.99 48.00 60.00 124.65 112.19
26-Dec 29.33 19.01 35.00 30.24 49.25 23.00 10.88 24.00 7.99 48.00 60.00 128.12 115.31
27-Dec 23.00 14.90 24.00 20.74 35.64 24.00 11.35 24.00 7.99 48.00 60.00 114.98 103.49
28-Dec 33.17 21.49 16.38 14.16 35.65 29.58 13.99 22.75 7.58 46.00 57.50 114.72 103.24
29-Dec 39.92 25.87 20.83 18.00 43.87 24.08 11.39 24.00 7.99 48.00 60.00 123.25 110.92
30-Dec 28.33 18.36 37.33 32.26 50.62 24.00 11.35 23.92 7.96 48.00 60.00 129.93 116.94
31-Dec 44.75 29.00 24.00 20.74 49.73 24.00 11.35 24.00 7.99 48.00 60.00 129.08 116.17
Total 111932 72532 920.22 795.07 152038 72517 343.00 713.58 237.62 1400.83  1751.04  3852.05  3466.85
Maximum 136.37 122.73
Minimum 82.59 74.33
Average 23.40 25.65 49.04 11.06 7.67 56.49 124.26 111.83
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Intake and Transmission Flow Rate in 2003
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Table M31.2.4 Flow Rate of Opa Water Treatment Plant in 2004 (1/5)
MONTH : Jan-04
72 MLD 12 MLD 8 MLD VT
DATE 648 m’/hr 864 m’/hr Total 473 m/hr 333 m*/hr 1250 m*/hr Tl\(/)i/[\)L 10% LESS
TOTAL TOTAL TOTAL TOTAL TOTAL
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Jan 44.33 28.73 21.50 18.58 47.30 24.00 11.35 23.92 7.96 48.00 60.00 126.62 113.96
2-Jan 39.08 25.33 27.25 23.54 48.87 23.92 11.31 24.00 7.99 44.25 55.31 123.49 111.14
3-Jan 15.92 10.31 48.00 41.47 51.79 24.00 11.35 24.00 7.99 46.83 58.54 129.67 116.70
4-Jan 41.17 26.68 26.08 22.54 49.21 24.00 11.35 24.00 7.99 48.00 60.00 128.56 115.70
5-Jan 48.00 31.10 19.25 16.63 47.74 24.00 11.35 24.00 7.99 48.00 60.00 127.08 114.37
6-Jan 42.33 27.43 24.00 20.74 48.17 37.50 17.74 23.92 7.96 48.00 60.00 133.87 120.48
7-Jan 43.83 28.40 24.00 20.74 49.14 21.33 10.09 36.33 12.10 48.00 60.00 131.33 118.20
8-Jan 35.17 22.79 30.67 26.50 49.28 13.08 6.19 19.92 6.63 47.42 59.27 121.38 109.24
9-Jan 38.50 24.95 24.00 20.74 45.68 44.00 20.81 35.25 11.74 48.00 60.00 138.23 124.41
10-Jan 48.00 31.10 24.00 20.74 51.84 23.67 11.19 11.50 3.83 48.00 60.00 126.86 114.18
11-Jan 27.92 18.09 34.00 29.38 47.47 24.00 11.35 12.25 4.08 47.42 59.27 122.17 109.95
12-Jan 37.83 24.52 28.87 24.94 49.46 24.00 11.35 24.00 7.99 48.00 60.00 128.80 115.92
13-Jan 21.50 13.93 36.83 31.82 45.76 24.00 11.35 24.00 7.99 48.00 60.00 125.10 112.59
14-Jan 43.33 28.08 21.08 18.22 46.30 13.17 6.23 37.25 12.40 47.33 59.17 124.09 111.69
15-Jan 46.58 30.19 22.50 19.44 49.63 13.33 6.31 34.50 11.49 47.92 59.90 127.32 114.59
16-Jan 40.08 25.97 24.00 20.74 46.71 32.25 15.25 10.50 3.50 48.00 60.00 125.46 112.91
17-Jan 36.00 23.33 24.00 20.74 44.06 24.00 11.35 25.17 8.38 48.00 60.00 123.80 111.42
18-Jan 28.92 18.74 20.58 17.78 36.52 2.00 0.95 37.00 12.32 48.00 60.00 109.79 98.81
19-Jan 28.83 18.68 33.83 29.23 47.92 36.08 17.07 0.00 0.00 48.00 60.00 124.98 112.49
20-Jan 27.92 18.09 36.60 31.62 49.71 36.42 17.23 2.25 0.75 47.17 58.96 126.65 113.98
21-Jan 32.67 21.17 32.92 28.44 49.61 1.83 0.87 23.67 7.88 48.00 60.00 118.36 106.52
22-Jan 43.92 28.46 24.00 20.74 49.19 24.00 11.35 24.00 7.99 47.92 59.90 128.43 115.59
23-Jan 33.08 21.44 43.00 37.15 58.59 41.00 19.39 10.50 3.50 48.00 60.00 141.48 127.33
24-Jan 40.42 26.19 24.00 20.74 46.93 41.58 19.67 13.50 4.50 48.00 60.00 131.09 117.98
25-Jan 28.17 18.25 35.83 30.96 49.21 15.83 7.49 24.00 7.99 48.00 60.00 124.69 112.22
26-Jan 26.58 17.23 25.08 21.67 38.90 17.92 8.47 24.00 7.99 48.00 60.00 115.36 103.83
27-Jan 24.08 15.61 41.00 35.42 51.03 45.92 21.72 10.50 3.50 36.00 45.00 121.25 109.12
28-Jan 40.50 26.24 23.67 20.45 46.69 35.50 16.79 1.00 0.33 32.20 40.25 104.07 93.66
29-Jan 67.00 43.42 24.12 20.84 64.25 8.08 3.82 0.00 0.00 57.67 72.08 140.16 126.14
30-Jan 55.83 36.18 24.00 20.74 56.92 15.67 7.41 0.00 0.00 48.00 60.00 124.33 111.89
31-Jan 54.17 35.10 21.50 18.58 53.68 23.83 11.27 8.42 2.80 48.00 60.00 127.75 114.98
Total 1181.67 765.72 870.17 751.82 1517.54 759.92 359.44 593.33 197.58 1462.12 1827.65 3902.21 3511.99
Average 24.70 24.25 48.95 11.59 6.37 58.96 125.88 113.29
Average raw water pumped per day : 4.06 MLD
Average clear water pumped per day : 113.29 MLD
MONTH : Feb-04
72 MLD 12 MLD 8 MLD VT
DATE — :ig m’/hr - 254 m’/hr — :F m’/hr — /ii3 m’/hr TOT11\2L50 m’/hr Tﬁ{gl- 10% LESS
HRS MLD HRS MLD HRS MLD HRS MLD HRS MLD
1-Feb 28.42 18.41 17.50 15.12 33.53 24.00 11.35 24.00 7.99 51.50 64.38 117.25 105.53
2-Feb 8.17 5.29 48.00 41.47 46.76 24.00 11.35 24.00 7.99 48.00 60.00 126.11 113.50
3-Feb 32.25 20.90 25.50 22.03 42.93 15.33 7.25 13.33 4.44 55.67 69.58 124.21 111.79
4-Feb 47.50 30.78 18.92 16.34 47.12 23.92 11.31 18.00 5.99 48.00 60.00 124.43 111.99
5-Feb 49.00 31.75 31.00 26.78 58.54 23.42 11.08 20.00 6.66 32.83 41.04 117.31 105.58
6-Feb 24.00 15.55 45.00 38.88 54.43 38.42 18.17 24.00 7.99 48.00 60.00 140.60 126.54
7-Feb 29.33 19.01 33.00 28.51 47.52 32.92 15.57 24.00 7.99 48.00 60.00 131.08 117.97
8-Feb 24.00 15.55 26.08 22.54 38.09 10.58 5.01 24.00 7.99 48.00 60.00 111.09 99.98
9-Feb 16.92 10.96 26.50 22.90 33.86 9.42 4.45 13.17 4.38 48.00 60.00 102.70 92.43
10-Feb 28.42 18.41 22.75 19.66 38.07 31.08 14.70 0.42 0.14 56.75 70.94 123.85 111.46
11-Feb 23.08 14.96 34.08 29.45 44.41 11.58 5.48 24.00 7.99 37.25 46.56 104.44 94.00
12-Feb 15.17 9.83 28.08 24.26 34.09 42.33 20.02 24.00 7.99 45.00 56.25 118.36 106.52
13-Feb 32.00 20.74 34.42 29.74 50.47 24.00 11.35 23.50 7.83 42.75 53.44 123.09 110.78
14-Feb 38.00 24.62 34.58 29.88 54.50 24.00 11.35 24.00 7.99 46.75 58.44 132.29 119.06
15-Feb 34.92 22.63 24.00 20.74 43.36 24.00 11.35 24.00 7.99 48.00 60.00 122.71 110.44
16-Feb 28.58 18.52 19.17 16.56 35.08 24.00 11.35 24.00 7.99 48.00 60.00 114.43 102.98
17-Feb 48.00 31.10 19.92 17.21 48.31 24.00 11.35 24.00 7.99 47.92 59.90 127.55 114.80
18-Feb 36.50 23.65 32.08 27.72 51.37 24.00 11.35 24.00 7.99 48.00 60.00 130.72 117.64
19-Feb 48.00 31.10 24.00 20.74 51.84 24.00 11.35 22.17 7.38 48.00 60.00 130.57 117.52
20-Feb 48.00 31.10 24.00 20.74 51.84 0.00 0.00 24.00 7.99 48.00 60.00 119.83 107.85
21-Feb 36.92 23.92 20.33 17.57 41.49 0.00 0.00 23.25 7.74 48.17 60.21 109.44 98.50
22-Feb 19.83 12.85 12.50 10.80 23.65 0.00 0.00 24.00 7.99 48.00 60.00 91.64 82.48
23-Feb 34.17 22.14 47.58 41.11 63.25 0.00 0.00 32.25 10.74 46.92 58.65 132.64 119.37
24-Feb 48.00 31.10 30.67 26.50 57.60 0.00 0.00 24.00 7.99 40.83 51.04 116.63 104.97
25-Feb 36.50 23.65 24.83 21.46 45.11 24.00 11.35 24.00 7.99 38.83 48.54 112.99 101.69
26-Feb 37.17 24.08 34.00 29.38 53.46 24.75 11.71 10.58 3.52 46.50 58.13 126.82 114.13
27-Feb 24.83 16.09 22.58 19.51 35.60 14.25 6.74 12.92 4.30 48.00 60.00 106.65 95.98
28-Feb 27.42 17.77 37.25 32.18 49.95 13.58 6.42 14.42 4.80 47.17 58.96 120.13 108.12
29-Feb 27.42 17.77 38.33 33.12 50.89 16.25 7.69 18.50 6.16 43.75 54.69 119.42 107.48
Total 932.50 604.26 836.67 722.88 1327.14 547.83 259.13 606.50 201.96 1352.58 1690.73 3478.96 3131.06
Average 20.84 24.93 45.76 8.94 6.96 58.30 119.96 107.97
Average raw water pumped per day : 119.96 MLD
Average clear water pumped per day : 107.97 MLD
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Table M31.2.4 Flow Rate of Opa Water Treatment Plant in 2004 (2/5)
MONTH : March-04
72 MLD 12 MLD 8 MLD VT
. 648 m’/hr — 216_4 m’/hr Total — :]7_3 m’/hr — 213-3 m’/hr — /1&50 m’/hr Tﬁ{gL 10% LESS
TOTALHRS | MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Mar 31.83 20.63 35.08 30.31 50.94 17.92 8.47 15.00 5.00 39.83 49.79 114.20 102.78
2-Mar 48.00 3110 24.00 20.74 51.84 24.00 1135 24.00 7.99 24.00 30.00 101.18 91.07
3-Mar 66.08 42.82 29.08 25.13 67.95 24.00 1135 24.00 7.99 24.00 30.00 117.29 105.56
4-Mar 55.17 35.75 28.00 24.19 59.94 19.50 922 19.28 6.42 24.08 30.10 105.69 95.12
5-Mar 48.75 31.59 31.50 27.22 58.81 23.83 11.27 23.75 7.91 23.75 29.69 107.68 96.91
6-Mar 64.50 41.80 32.75 28.30 70.09 15.17 7.17 24.00 7.99 24.00 30.00 115.26 103.73
7-Mar 48.00 31.10 38.17 32.98 64.08 14.50 6.86 24.00 7.99 24.00 30.00 108.93 98.04
8-Mar 56.83 36.83 24.00 20.74 57.56 22.08 10.45 22.42 7.46 24.00 30.00 105.47 94.93
9-Mar 72.00 46.66 13.83 11.95 58.61 24.00 11.35 22.50 7.49 24.00 30.00 107.45 96.71
10-Mar 63.42 41.09 25.92 22.39 63.49 26.83 12.69 24.00 7.99 24.00 30.00 114.17 102.75
11-Mar 48.00 31.10 38.17 32.98 64.08 22.67 10.72 24.00 7.99 24.00 30.00 112.79 101.51
12-Mar 29.08 18.85 0.00 0.00 18.85 0.00 0.00 0.00 0.00 18.85 16.96
13-Mar 41.17 26.68 21.75 18.79 45.47 19.00 8.99 18.67 6.22 47.17 58.96 119.63 107.67
14-Mar 30.58 19.82 23.75 20.52 4034 8.42 3.98 5.17 1.72 45.33 56.67 10271 92.44
15-Mar 24.00 15.55 39.67 34.27 49.82 16.83 7.96 5.17 1.72 48.00 60.00 119.51 107.56
16-Mar 29.58 19.17 24.00 20.74 39.91 13.92 6.58 0.00 0.00 48.00 60.00 106.49 95.84
17-Mar 47.25 30.62 14.33 12.38 43.00 4.42 2.09 9.50 3.16 48.00 60.00 108.25 97.43
18-Mar 49.08 31.81 21.58 18.65 50.45 9.25 438 22.08 7.35 30.08 37.60 99.79 89.81
19-Mar 48.42 31.37 2333 20.16 51.53 0.00 0.00 0.00 0.00 0.00 0.00 51.53 46.38
20-Mar, 63.42 41.09 17.83 15.41 56.50 23.92 1131 4.83 1.61 37.17 46.46 115.88 104.29
21-Mar, 72.00 46.66 24.00 20.74 67.39 24.00 1135 24.00 7.99 24.00 30.00 116.74 105.06
22-Mar 52.33 33.91 37.17 32.11 66.02 26.33 12.46 18.08 6.02 24.00 30.00 114.50 103.05
23-Mar 50.17 32.51 41.17 35.57 68.08 39.67 18.76 24.00 7.99 24.00 30.00 124.83 112.35
24-Mar 66.33 42.98 24.00 20.74 63.72 35.58 16.83 24.00 7.99 24.00 30.00 118.54 106.69
25-Mar 72.00 46.66 24.00 20.74 67.39 31.42 14.86 24.00 7.99 24.00 30.00 120.24 108.22
26-Mar 72.00 46.66 0.25 0.22 46.87 40.42 19.12 24.00 7.99 24.00 30.00 103.98 93.58
27-Mar, 72.00 46.66 24.00 20.74 67.39 30.25 1431 21.75 7.24 24.00 30.00 118.94 107.05
28-Mar, 72.50 46.98 15.42 13.32 60.30 28.58 13.52 24.00 7.99 24.00 30.00 111.81 100.63
29-Mar, 83.17 53.89 12.75 11.02 64.91 31.58 14.94 24.00 7.99 24.00 30.00 117.84 106.06
30-Mar 72.00 46.66 26.17 22.61 69.26 35.67 16.87 24.00 7.99 23.83 29.79 123.92 111.53
31-Mar 43.33 28.08 48.00 41.47 69.55 30.83 14.58 24.00 7.99 24.00 30.00 122.13 109.92
Total 1693.00 1097.06  783.67 677.09  1774.15 684.58 323.81 568.20 189.21 84725  1059.06 334623  3011.61
Average 3539 21.84 57.23 10.45 6.31 34.16 107.94 97.15
Average raw water pumped per day : MLD
Average clear water pumped per day : MLD
MONTH : April-04
DATE 72 MLD 12 MLD 8 MLD VT
- :is m’/hr - i]é:t m’/hr Total — :z} m’/hr — Zis m’/hr TOTL 2L50 m’/hr Tﬁ{gL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Apr 48.00 31.10 48.00 41.47 72.58 12.50 5.91 24.00 7.99 20.99 26.24 112.72 101.45
2-Apr 48.00 31.10 48.00 41.47 72.58 19.67 9.30 24.00 7.99 28.21 35.27 125.14 112.62
3-Apr 60.83 39.42 34.33 29.66 69.08 24.75 11.71 23.25 7.74 33.07 41.34 129.88 116.89
4-Apr 72.00 46.66 21.00 18.14 64.80 24.00 11.35 15.08 5.02 29.46 36.83 118.00 106.20
5-Apr 70.25 45.52 25.47 22.00 67.53 24.00 11.35 22.92 7.63 32.20 40.25 126.76 114.09
6-Apr 51.42 33.32 37.08 32.04 65.36 24.00 11.35 22.92 7.63 32.20 40.25 124.59 112.13
7-Apr 41.17 26.68 46.05 39.79 66.46 24.00 11.35 24.00 7.99 32.58 40.73 126.53 113.88
8-Apr 41.42 26.84 48.00 41.47 68.31 22.17 10.48 24.00 7.99 30.73 38.42 125.20 112.68
9-Apr 44.50 28.84 48.00 41.47 70.31 24.00 11.35 23.00 7.66 3223 40.29 129.61 116.65
10-Apr 31.00 20.09 36.83 31.82 51.91 24.00 11.35 22.83 7.60 32.17 40.22 111.08 99.98
11-Apr 31.17 20.20 28.17 24.34 44.53 23.83 11.27 0.00 0.00 24.02 30.03 85.83 77.25
12-Apr 47.58 30.83 23.83 20.59 51.43 23.83 11.27 0.00 0.00 24.02 30.03 92.73 83.45
13-Apr 46.00 29.81 24.00 20.74 50.54 22.00 10.41 0.00 0.00 22.17 27.72 88.67 79.80
14-Apr 36.00 23.33 32.08 27.72 51.05 22.00 10.41 8.17 2.72 25.03 31.29 95.46 85.91
15-Apr 58.58 37.96 23.33 20.16 58.12 23.83 11.27 2.00 0.67 24.72 30.90 100.96 90.87
16-Apr 61.08 39.58 34.83 30.10 69.68 24.00 11.35 14.83 4.94 29.38 36.72 122.69 110.42
17-Apr 43.83 28.40 43.83 37.87 66.28 19.42 9.18 22.00 7.33 27.26 34.08 116.86 105.18
18-Apr 39.50 25.60 35.17 30.38 55.98 21.08 9.97 1.83 0.61 21.89 27.36 93.93 84.53
19-Apr 4725 30.62 23.92 20.66 51.28 23.83 11.27 0.00 0.00 24.02 30.03 92.58 83.32
20-Apr 46.50 30.13 23.50 20.30 50.44 23.50 11.12 0.00 0.00 23.69 29.61 91.16 82.04
21-Apr 53.73 34.82 22.88 19.77 54.59 23.08 10.92 1.75 0.58 23.88 29.85 95.94 86.34
22-Apr 43.92 28.46 24.00 20.74 49.19 24.00 11.35 14.33 4.77 29.20 36.50 101.82 91.64
23-Apr 52.33 3391 24.00 20.74 54.65 24.00 11.35 3.33 1.11 25.35 31.69 98.80 88.92
24-Apr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25-Apr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
26-Apr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27-Apr 50.42 32.67 24.00 20.74 53.41 17.92 8.47 10.33 3.44 21.67 27.09 92.41 83.17
28-Apr 48.58 31.48 24.00 20.74 52.22 20.42 9.66 4.58 1.53 22.18 27.73 91.13 82.01
29-Apr 45.50 29.48 23.08 19.94 49.43 17.25 8.16 11.92 3.97 21.55 26.94 88.50 79.65
30-Apr 42.17 27.32 24.00 20.74 48.06 24.00 11.35 12.75 425 28.65 35.81 99.47 89.52
Total 130273 844.17 851.40 735.61 1579.78  601.08 284.31 333.83 111.17 722.55 903.19 287845  2590.61
Average 28.14 24.52 52.66 9.48 371 30.11 95.95 86.35
Average raw water pumped per day : MLD
Average clear water pumped per day : MLD
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Table M31.2.4 Flow Rate of Opa Water Treatment Plant in 2004 (3/5)
MONTH : May-04
DATE 72 MLD 12 MLD 8 MLD VT
648 m’/hr 864 m’/hr Total 473 m’/hr 333 m’/hr 1250 m*/hr TOTAL N
TOTAL MLD TOTAL MLD (MLD) TOTAL MLD TOTAL MLD TOTAL MLD MLp | 107 LESS
HRS HRS HRS HRS HRS
1-May 33.58 21.76 1525 13.18 34.94 1233 5.83 10.08 3.36 47.67 59.58 103.71 93.34
2-May 38.00 24.62 33.08 28.58 53.21 18.00 8.51 9.17 3.05 48.00 60.00 124.77 112.30
3-May 46.42 30.08 31.83 27.50 57.58 20.00 9.46 1.25 0.42 47.17 58.96 126.42 113.77
4-May 18.42 11.93 16.67 14.40 26.33 16.17 7.65 7.17 2.39 37.08 46.35 82.72 74.45
5-May 46.08 29.86 24.25 20.95 50.81 16.75 7.92 0.00 0.00 46.67 58.33 117.07 105.36
6-May 41.08 26.62 33.08 28.58 55.21 24.00 11.35 0.00 0.00 48.00 60.00 126.56 113.90
7-May 33.83 21.92 47.83 41.33 63.25 24.00 11.35 0.00 0.00 47.67 59.58 134.19 120.77
8-May 22.42 14.53 30.00 25.92 4045 10.08 4.77 4.50 1.50 35.42 44.27 90.98 81.89
9-May 36.75 23.81 48.00 4147 65.29 22.67 10.72 0.00 0.00 48.00 60.00 136.01 122.41
10-May 29.08 18.85 34.92 30.17 49.01 24.00 11.35 0.00 0.00 48.00 60.00 120.37 108.33
11-May 24.00 15.55 48.00 41.47 57.02 24.00 11.35 0.00 0.00 48.00 60.00 128.38 115.54
12-May 33.42 21.65 48.00 4147 63.13 8.33 3.94 14.92 497 48.00 60.00 132.03 118.83
13-May 21.17 13.72 35.42 30.60 44.32 5.42 2.56 23.75 7.91 48.00 60.00 114.79 103.31
14-May 60.33 39.10 10.75 9.29 48.38 15.58 7.37 24.00 7.99 48.00 60.00 123.75 111.37
15-May 54.00 34.99 24.00 20.74 55.73 24.00 11.35 21.42 7.13 48.00 60.00 134.21 120.79
16-May 46.25 29.97 24.00 20.74 50.71 24.00 11.35 0.00 0.00 48.00 60.00 122.06 109.85
17-May 43.50 28.19 24.00 20.74 48.92 21.92 10.37 1.33 0.44 48.00 60.00 119.73 107.76
18-May 51.33 33.26 24.00 20.74 54.00 24.00 11.35 0.00 0.00 48.00 60.00 125.35 112.82
19-May 60.33 39.10 24.00 20.74 59.83 24.00 11.35 12.25 4.08 48.00 60.00 135.26 121.74
20-May 38.75 25.11 31.67 27.36 52.47 23.58 11.15 24.00 7.99 48.00 60.00 131.62 118.46
21-May 12.75 8.26 48.00 41.47 49.73 23.92 11.31 24.00 7.99 48.00 60.00 129.04 116.13
22-May 24.00 15.55 48.00 41.47 57.02 18.67 8.83 2325 7.74 48.00 60.00 133.60 120.24
23-May 24.00 15.55 48.00 41.47 57.02 23.83 11.27 3.25 1.08 48.00 60.00 129.38 116.44
24-May 23.83 15.44 47.67 41.18 56.63 23.75 11.23 0.00 0.00 47.67 59.58 127.45 114.70
25-May 63.08 40.88 22.92 19.80 60.68 23.33 11.04 11.83 3.94 45.50 56.88 132.53 119.28
26-May 48.00 3110 24.00 20.74 51.84 24.00 11.35 14.33 477 48.00 60.00 127.97 115.17
27-May 35.50 23.00 29.25 25.27 48.28 18.08 8.55 24.00 7.99 48.00 60.00 124.82 112.34
28-May 24.00 15.55 42.83 37.01 52.56 14.58 6.90 24.00 7.99 48.00 60.00 127.45 114.70
29-May 23.75 15.39 40.83 35.28 50.67 23.75 11.23 23.75 7.91 46.92 58.65 128.46 115.61
30-May 35.08 2273 26.17 22.61 45.34 23.92 11.31 16.33 5.44 48.00 60.00 122.09 109.88
31-May 43.67 28.30 23.67 20.45 48.74 23.67 11.19 23.58 7.85 47.00 58.75 126.54 113.89
Total 113642 73640  1010.08  872.71  1609.11 624.33 295.31 342.17 113.94 1456.75  1820.94  3839.30 345537
Average 23.75 28.15 51.91 9.53 3.68 58.74 123.85 111.46
Average raw water pumped per day : 123.85 MLD
Average clear water pumped per day : 111.46 MLD
MONTH :  June-04
72 MLD 12 MLD 8 MLD VT
pate | :is m’/hr - i]é:t m’/hr Total — :z} m’/hr — Zis m’/hr TOTL 2L50 m’/hr TI\C/)II/;L 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Jun 49.92 32.35 23.67 20.45 52.79 23.83 11.27 23.83 7.94 47.42 59.27 131.27 118.15
2-Jun 29.33 19.01 32.58 28.15 47.16 21.42 10.13 16.50 5.49 17.25 21.56 84.35 75.91
3-Jun 32.42 21.01 24.58 21.24 42.25 23.00 10.88 22.42 7.46 45.75 57.19 117.78 106.00
4-Jun 46.33 30.02 23.17 20.02 50.04 23.08 10.92 22.92 7.63 45.58 56.98 125.57 113.01
5-Jun 46.25 29.97 31.17 26.93 56.90 10.33 4.89 22.42 7.46 32.42 40.52 109.77 98.79
6-Jun 41.75 27.05 41.08 35.50 62.55 5.92 2.80 23.08 7.69 36.92 46.15 119.18 107.26
7-Jun 60.33 39.10 48.00 41.47 80.57 23.92 11.31 19.08 6.35 31.50 39.38 137.61 123.85
8-Jun 60.83 39.42 44.42 38.38 77.80 20.08 9.50 23.17 7.71 28.92 36.15 131.16 118.04
9-Jun 65.50 42.44 33.00 28.51 70.96 22.08 10.45 18.58 6.19 32.08 40.10 127.69 114.92
10-Jun 70.08 45.41 33.08 28.58 74.00 23.58 11.15 19.33 6.44 2333 29.17 120.76 108.68
11-Jun 51.67 33.48 36.50 31.54 65.02 23.75 11.23 23.33 777 23.67 29.58 113.60 102.24
12-Jun 60.50 39.20 48.00 41.47 80.68 24.00 11.35 24.00 7.99 24.00 30.00 130.02 117.02
13-Jun 60.42 39.15 45.75 39.53 78.68 23.75 11.23 23.42 7.80 23.75 29.69 127.40 114.66
14-Jun 84.75 54.92 30.58 26.42 81.34 23.83 11.27 23.42 7.80 24.00 30.00 130.41 117.37
15-Jun 71.83 46.55 44.17 38.16 84.71 2333 11.04 23.00 7.66 24.00 30.00 133.40 120.06
16-Jun 63.33 41.04 30.08 25.99 67.03 14.25 6.74 17.83 5.94 23.33 29.17 108.88 97.99
17-Jun 67.92 44.01 40.17 34.70 78.71 23.67 11.19 23.67 7.88 23.58 29.48 127.27 114.54
18-Jun 63.67 41.26 48.00 41.47 82.73 24.00 11.35 24.00 7.99 24.00 30.00 132.07 118.86
19-Jun 67.50 43.74 4225 36.50 80.24 24.00 11.35 24.00 7.99 24.00 30.00 129.59 116.63
20-Jun 88.25 57.19 26.58 22.97 80.15 24.00 11.35 24.00 7.99 24.00 30.00 129.50 116.55
21-Jun 72.00 46.66 44.33 38.30 84.96 24.00 11.35 24.00 7.99 24.00 30.00 134.30 120.87
22-Jun 4825 31.27 46.75 40.39 71.66 23.58 11.15 23.50 7.83 35.50 44.38 135.01 121.51
23-Jun 47.33 30.67 33.58 29.02 59.69 19.83 9.38 9.83 3.27 47.08 58.85 131.20 118.08
24-Jun 56.00 36.29 24.00 20.74 57.02 24.00 11.35 14.08 4.69 48.00 60.00 133.07 119.76
25-Jun 71.25 46.17 2.08 1.80 47.97 23.92 11.31 3.17 1.05 47.08 58.85 119.19 107.27
26-Jun 58.67 38.02 4.58 3.96 41.98 22.67 10.72 0.00 0.00 48.00 60.00 112.70 101.43
27-Jun 48.00 31.10 24.00 20.74 51.84 24.00 11.35 10.75 3.58 48.00 60.00 126.77 114.09
28-Jun 48.08 31.16 18.08 15.62 46.78 21.92 10.37 21.83 7.27 48.00 60.00 124.42 111.98
29-Jun 34.83 22.57 29.50 25.49 48.06 24.00 11.35 24.00 7.99 48.00 60.00 127.40 114.66
30-Jun 6.42 4.16 48.00 41.47 45.63 24.00 11.35 21.67 7.22 48.00 60.00 124.20 111.78
Total 1673.42 108437  1001.75  865.51 1949.89  657.75 31112 594.83 198.08 1021.17 127646 373554  3361.99
Average 36.15 28.85 65.00 10.37 6.60 4255 124.52 112.07
Average raw water pumped per day : 124.52 MLD
Average clear water pumped per day : 112.07 MLD
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Table M31.2.4 Flow Rate of Opa Water Treatment Plant in 2004 (4/5)
MONTH : JULY 2004
72 MLD 12 MLD 8 MLD VT
DATE | Aoix m’/hr — 234 m’/hr Total — :z} m’/hr — :is m’/hr TOT,IA 2Lso m’/hr T]?/I{ADL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Jul 11.92 7.72 48.00 41.47 49.19 24.00 11.35 2.67 0.89 48.00 60.00 121.43 109.29
2-Jul 21.58 13.99 42.00 36.29 50.27 24.00 11.35 0.00 0.00 48.00 60.00 121.63 109.46
3-Jul 58.67 38.02 36.42 31.46 69.48 23.25 11.00 3.00 1.00 34.42 43.02 124.50 112.05
4-Jul 92.33 59.83 24.00 20.74 80.57 24.00 11.35 0.00 0.00 26.75 33.44 125.36 112.82
5-Jul 35.67 23.11 32.67 28.22 51.34 24.00 11.35 0.00 0.00 48.00 60.00 122.69 110.42
6-Jul 21.92 14.20 36.92 31.90 46.10 24.00 11.35 11.58 3.86 48.00 60.00 121.31 109.18
7-Jul 33.92 21.98 26.42 22.82 44.80 23.67 11.19 22.92 7.63 48.00 60.00 123.63 111.26
8-Jul 42.67 27.65 24.00 20.74 48.38 23.67 11.19 24.00 7.99 48.00 60.00 127.57 114.81
9-Jul 29.00 18.79 27.83 24.05 42.84 24.00 11.35 24.00 7.99 48.00 60.00 122.18 109.97
10-Jul 24.00 15.55 45.83 39.60 55.15 24.00 11.35 24.00 7.99 48.00 60.00 134.50 121.05
11-Jul 24.00 15.55 36.67 31.68 47.23 24.00 11.35 24.00 7.99 48.00 60.00 126.58 113.92
12-Jul 12.33 7.99 39.75 34.34 42.34 24.00 11.35 24.00 7.99 48.00 60.00 121.68 109.51
13-Jul 21.50 13.93 37.75 32.62 46.55 24.00 11.35 6.08 2.03 48.00 60.00 119.93 107.93
14-Jul 23.83 15.44 37.75 32.62 48.06 23.83 11.27 7.00 233 47.08 58.85 120.52 108.47
15-Jul 30.58 19.82 31.92 27.58 47.39 24.00 11.35 5.67 1.89 48.00 60.00 120.63 108.57
16-Jul 21.58 13.99 35.17 30.38 44.37 24.00 11.35 21.83 7.27 48.00 60.00 122.99 110.69
17-Jul 15.75 10.21 42.92 37.08 47.29 24.00 11.35 11.83 3.94 41.50 51.88 114.45 103.01
18-Jul 19.17 12.42 29.17 25.20 37.62 24.00 11.35 24.00 7.99 46.00 57.50 114.46 103.02
19-Jul 38.42 24.89 21.17 18.29 43.18 24.00 11.35 24.00 7.99 48.00 60.00 122.53 110.27
20-Jul 43.58 28.24 17.67 15.26 43.51 18.17 8.59 21.75 7.24 48.00 60.00 119.34 107.41
21-Jul 34.83 22.57 21.67 18.72 41.29 24.00 11.35 17.50 5.83 48.00 60.00 118.47 106.62
22-Jul 48.00 31.10 10.00 8.64 39.74 24.00 11.35 5.75 191 48.00 60.00 113.01 101.71
23-Jul 52.33 3391 9.92 8.57 42.48 24.00 11.35 20.17 6.72 39.67 49.58 110.13 99.12
24-Jul 61.17 39.64 33.67 29.09 68.72 23.83 11.27 20.50 6.83 24.00 30.00 116.82 105.14
25-Jul 48.00 31.10 48.00 41.47 72.58 23.92 11.31 16.83 5.61 24.00 30.00 119.49 107.54
26-Jul 57.75 37.42 34.75 30.02 67.45 23.92 11.31 24.00 7.99 24.75 30.94 117.69 105.92
27-Jul 69.00 44.71 20.75 17.93 62.64 22.42 10.60 23.58 7.85 24.00 30.00 111.10 99.99
28-Jul 48.00 31.10 28.33 24.48 55.58 19.83 9.38 21.17 7.05 31.08 38.85 110.87 99.78
29-Jul 56.42 36.56 32.08 27.72 64.28 22.92 10.84 11.42 3.80 24.25 30.31 109.23 98.31
30-Jul 71.58 46.39 23.00 19.87 66.26 23.33 11.04 23.25 7.74 23.50 29.38 114.41 102.97
31-Jul 63.92 41.42 41.58 35.93 77.35 19.33 9.14 22.08 7.35 22.50 28.13 121.97 109.77
Total 1233.42 799.25 977.75 844.78 1644.03 724.08 342.49 488.58 162.70 1249.50 1561.88 3711.09 3339.99
Average 25.78 27.25 53.03 11.05 5.25 50.38 119.71 107.74
Average raw water pumped per day : 119.71 MLD
Average clear water pumped per day : 107.74 MLD
MONTH : AUG 2004
72 MLD 12 MLD 8 MLD VT
DATE — Aélitx m’/hr — 2354 m’/hr Total — :z3 m’/hr — 233 m’/hr — ZSO m’/hr TﬁIADL 10% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD
1-Aug 72.92 47.25 36.67 31.68 78.93 23.33 11.04 23.17 7.71 23.33 29.17 126.85 114.16
2-Aug 55.58 36.02 48.00 41.47 77.49 24.00 11.35 23.92 7.96 24.00 30.00 126.81 114.13
3-Aug 57.75 37.42 35.25 30.46 67.88 23.58 11.15 23.58 7.85 24.00 30.00 116.89 105.20
4-Au 48.25 31.27 41.67 36.00 67.27 22.50 10.64 24.00 7.99 24.00 30.00 115.90 104.31
5-Aug 70.83 45.90 42.08 36.36 82.26 22.83 10.80 23.75 7.91 23.67 29.58 130.55 117.50
6-Aug 58.75 38.07 30.83 26.64 64.71 22.75 10.76 23.50 7.83 23.67 29.58 112.88 101.59
7-Aug 80.92 52.43 34.17 29.52 81.95 24.00 11.35 24.00 7.99 24.00 30.00 131.30 118.17
8-Aug 68.33 44.28 36.92 31.90 76.18 20.67 9.78 24.00 7.99 24.00 30.00 123.94 111.55
9-Aug 80.67 52.27 25.25 21.82 74.09 23.92 11.31 24.00 7.99 24.00 30.00 123.39 111.05
10-Aug 72.17 46.76 24.00 20.74 67.50 19.00 8.99 24.00 7.99 21.92 27.40 111.87 100.69
11-Aug 54.25 35.15 24.00 20.74 55.89 24.00 11.35 24.00 7.99 33.33 41.67 116.90 105.21
12-Aug 24.00 15.55 41.92 36.22 51.77 22.58 10.68 19.67 6.55 47.25 59.06 128.06 115.26
13-Aug 39.17 25.38 24.00 20.74 46.12 19.50 9.22 21.50 7.16 48.00 60.00 122.50 110.25
14-Aug 26.08 16.90 33.00 28.51 45.41 23.92 11.31 20.17 6.72 48.00 60.00 123.44 111.10
15-Aug 25.75 16.69 33.00 28.51 45.20 24.00 11.35 18.42 6.13 48.00 60.00 122.68 110.41
16-Aug 47.67 30.89 22.75 19.66 50.54 21.92 10.37 23.50 7.83 43.92 54.90 123.63 111.27
17-Aug 44.17 28.62 23.58 20.38 49.00 19.92 9.42 23.50 7.83 47.42 59.27 125.51 112.96
18-Aug 34.25 22.19 24.00 20.74 42.93 24.00 11.35 18.50 6.16 47.75 59.69 120.13 108.12
19-Aug 53.25 34.51 35.83 30.96 65.47 22.08 10.45 23.67 7.88 21.67 27.08 110.88 99.79
20-Au; 79.67 51.62 34.92 30.17 81.79 24.00 11.35 17.08 5.69 12.42 15.52 114.35 102.92
21-Aug 77.17 50.00 17.58 15.19 65.20 23.92 11.31 18.50 6.16 33.00 41.25 123.92 111.53
22-Aug 39.00 25.27 31.58 27.29 52.56 23.00 10.88 11.58 3.86 48.00 60.00 127.30 114.57
23-Aug 41.42 26.84 28.50 24.62 51.46 23.92 11.31 22.08 7.35 42.25 52.81 122.94 110.65
24-Aug 24.08 15.61 28.50 24.62 40.23 24.00 11.35 16.75 5.58 47.92 59.90 117.06 105.35
25-Au; 40.75 26.41 24.00 20.74 47.14 23.92 11.31 20.08 6.69 47.92 59.90 125.04 112.53
26-Aug 37.08 24.03 18.08 15.62 39.65 23.00 10.88 18.67 6.22 48.00 60.00 116.75 105.07
27-Au; 50.00 32.40 22.67 19.58 51.98 24.00 11.35 24.00 7.99 38.92 48.65 119.97 107.98
28-Aug 51.75 33.53 47.08 40.68 74.21 22.83 10.80 22.92 7.63 24.00 30.00 122.65 110.38
29-Aug 84.83 54.97 19.17 16.56 71.53 19.50 9.22 19.33 6.44 24.00 30.00 117.19 105.47
30-Aug 83.67 54.22 20.75 17.93 72.14 22.67 10.72 23.25 7.74 23.58 29.48 120.09 108.08
31-Aug 33.33 21.60 41.17 35.57 57.17 21.50 10.17 23.75 791 37.58 46.98 122.23 110.00
Total 1657.50 1074.06 950.92 821.59 1895.65 704.75 333.35 668.83 222.72 1049.50 1311.88 3763.60 3387.24
Average 34.65 26.50 61.15 10.75 7.18 42.32 121.41 109.27
Average raw water pumped per day : 12141 MLD
Average clear water pumped per day : 109.27 MLD
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Table M31.2.4 Flow Rate of Opa Water Treatment Plant in 2004 (5/5)
MONTH : Sep-04
72 MLD 12 MLD 8 MLD VT
DATE TOT.:i8 o TOT.EE4 o Total TOT:Z3 i TOTA?,E3 o TOTziiSO S TIS[-II:QL 107% LESS
HRS MLD HRS MLD (MLD) HRS MLD HRS MLD HRS MLD

1-Sep 17.58 11.39 44.33 38.30 49.70 24.00 11.35 2233 7.44 48.00 60.00 128.49 115.64
2-Sep 32.67 21.17 30.75 26.57 47.74 22.25 10.52 9.17 3.05 48.00 60.00 121.31 109.18
3-Sep 24.00 15.55 45.25 39.10 54.65 23.83 11.27 10.75 3.58 48.00 60.00 129.50 116.55
4-Sep 45.33 29.38 23.67 20.45 49.82 23.67 11.19 19.50 6.49 47.17 58.96 126.47 113.82
5-Sep 48.00 31.10 24.00 20.74 51.84 2242 10.60 17.25 5.74 48.00 60.00 128.19 11537
6-Sep 42.75 27.70 24.08 20.81 48.51 23.67 11.19 23.42 7.80 46.50 58.13 125.63 113.06
7-Sep 20.92 13.55 31.08 26.86 40.41 10.58 5.01 2333 7.77 46.50 58.13 111.31 100.18
8-Sep 44.17 28.62 24.00 20.74 49.36 17.83 8.44 21.83 7.27 48.00 60.00 125.06 112.56
9-Sep 43.75 28.35 24.00 20.74 49.09 24.00 11.35 6.33 2.11 48.00 60.00 122.55 110.29
10-Sep 47.08 30.51 24.00 20.74 51.25 21.58 10.21 12.92 4.30 48.00 60.00 125.76 113.18
11-Sep 50.58 32.78 24.00 20.74 53.51 20.58 9.74 23.08 7.69 43.50 54.38 125.31 112.78
12-Sep 34.75 22.52 19.08 16.49 39.01 24.00 11.35 15.00 5.00 48.00 60.00 115.35 103.82
13-Sep 43.25 28.03 19.83 17.14 45.16 22.67 10.72 24.00 7.99 48.00 60.00 123.88 111.49
14-Sep 38.33 24.84 24.00 20.74 45.58 18.75 8.87 21.25 7.08 48.00 60.00 121.52 109.37
15-Sep 45.00 29.16 20.08 17.35 46.51 20.58 9.74 20.08 6.69 47.25 59.06 122.00 109.80
16-Sep 48.00 31.10 24.00 20.74 51.84 18.92 8.95 10.25 3.41 48.00 60.00 124.20 111.78
17-Sep 48.00 31.10 24.00 20.74 51.84 24.00 11.35 7.75 2.58 48.00 60.00 125.77 113.20
18-Sep 47.68 30.90 23.93 20.68 51.58 22.18 10.49 23.35 7.78 47.53 59.42 129.26 116.34
19-Sep 47.50 30.78 23.92 20.66 51.44 23.33 11.04 11.08 3.69 47.33 59.17 125.34 112.80
20-Sep 40.67 2635 24.00 20.74 47.09 23.50 11.12 23.50 7.83 48.00 60.00 126.03 113.43
21-Sep 39.23 25.42 24.00 20.74 46.16 23.83 11.27 24.00 7.99 48.00 60.00 125.42 112.88
22-Sep 42.50 27.54 24.00 20.74 48.28 24.00 11.35 24.00 7.99 48.00 60.00 127.62 114.86
23-Sep 33.42 21.65 24.92 21.53 43.18 24.00 11.35 24.00 7.99 48.00 60.00 122.53 110.27
24-Sep 28.42 18.41 34.08 29.45 47.86 24.00 11.35 21.50 7.16 48.00 60.00 126.37 113.74
25-Sep 40.33 26.14 23.08 19.94 46.08 20.17 9.54 18.33 6.11 46.00 57.50 119.22 107.30
26-Sep 42.08 27.27 24.00 20.74 48.01 21.83 10.33 24.00 7.99 48.00 60.00 126.33 113.69
27-Sep 34.17 22.14 28.75 24.84 46.98 18.50 8.75 23.42 7.80 46.58 58.23 121.76 109.58
28-Sep 42.42 27.49 24.00 20.74 48.22 19.00 8.99 21.58 7.19 48.00 60.00 124.40 111.96
29-Sep 48.50 31.43 16.08 13.90 45.32 24.00 11.35 16.58 5.52 48.00 60.00 122.20 109.98
30-Sep 57.25 37.10 12.83 11.09 48.19 19.17 9.07 21.92 7.30 47.33 59.17 123.72 111.35

Total 1218.33 789.48 7571.77 654.71 1444.19 650.85 307.85 565.52 188.32 1425.70 1782.13 3722.48 3350.24

Average 26.32 21.82 48.14 10.26 6.28 59.40 124.08 111.67

Average raw water pumped per day : 124.08 MLD
Average clear water pumped per day : 111.67 MLD
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Table M31.2.5

Monthly Water Quality of Opa WTP (Curti 72MLD) Analysed
by PWD's Laboratory from January 2003 to May 2005 (1/2)

Color Odor Taste Turbidity pH Specific Conductivity Total Solids
(NTU) (/u mhos/cm) (mg/L)
Raw_| Filtered| Treated| Raw | Filtered] Treated| Raw | Filtered] Treated| Raw | Filtered| Treated| Raw | Filtered| Treated| Raw | Filtered | Treated| Raw | Filtered| Treated
Jan-03 0 U Unobjectable 6.7, 6.9) 76.5 51.0]
Feb-03 0 n Unobjectable 3.7 7.0 84.1 56.0
Mar-03 0 Unobjectable 6.5 6.9 110.1 72.0
Apr-03 0 o Unobjectable 5.1 6.9 120.1 78.0)
May-03 0 b Unobjectable 7.3 6.9 139.8 91.0
Jun-03 5 i Unobjectable 23.9) 6.7 47.6 36.5
Jul-03 10) e Unobjectable 42.7 6.4 48.1 44.0]
Aug-03 5 c Unobjectable 31.7 6.3 45.6 40.0
Sep-03 5 t Unobjectable 25.5 7.1 49.9 40.5
Oct-03 0 a Unobjectable 9.0| 73 56.5 39.0
Nov-03 0 b Unobjectable 7.2 7.0 61.8 42.0]
Dec-03 0 1 Unobjectable 5.0} 7.0) 76.2] 50.5
Jan-04| 0 0 Unobjectable 3.5 0.9 7.1 7.3 76.8 96.0 50.5
Feb-04 0 0 ¢ Unobjectable 3.6 0.6 7.0) 72 83.8, 105.6 55.0]
Mar-04] 0 0 0| Unobjectable Unobjectable 4.0 0.4 0.4 7.4 7.3 74 96.8 98.9 99.2 63.5 63.0 63.0
Apr-04 0 0 0 Unobjectabl ‘Unobjectabl 8.0 2.0 12 7.1 7.2 72 1057 105.1f 1129 70.0 67.5 72.0
May-04 0 0 0 Unobjectable Unobjectable 6.3 1.6 1.5 73 7.1 7.0 1024 1014 109.5 67.0 65.0 70.0
Jun-04] 0 0| 0| Unobjectable Unobjectable 14.5 0.8 0.6 6.9 6.8 6.9 81.8 84.8 86.6 56.5 54.0 55.0
Jul-04] 40 0 0 Unobjectable Unobjectable 274.4] 1.2 1.1 6.5 6.7 6.8 41.4 51.7 56.8| 107.0 33.0 36.0
Aug-04 70 0| 0 Unobjectable Unobjectable 730.0 2.1 2.0 6.6 6.9 7.0 315 48.4 50.3] 1915 31.0 32.0
Sep-04 0 0 0 Unobjectable Unobjectable 8.0} 1.0 1.0 7.1 7.1 71 49.8] 60.2 62.1 345 385 395
Oct-04 20 0| 0| Unobjectable Unobjectable 96.5 0.8 1.0 7.0 7.1 73 453 58.2 63.9 55.5 37.0 37.0
Nov-04 0 0 0 bjectabl Unobjectabl 12.8 22 23 7.2 7.1 7.2 66.5 65.7 68.6]  46.0| 42.0| 440
Dec-04 0 0 0 Unobjectable Unobjectable 6.9 1.6 22 7.4 7.5 7.5 69.3 69.8 70.6|  46.0| 45.0| 46.0
Jan-05 0 0 0| Unobjectable Unobjectable 5.6 1.9 2.0 7.1 73 73 73.5 74.9 76.3 49.0| 480| 485
Feb-05 0 0| 0 Unobjectable Unobjectable 5.3 1.6 12 6.6 6.7 7.0 71.3 72.8 73.0 475 46.0|  46.0]
Mar-05| 0 0| 0 Unobjectable Unobjectable 5.3 1.7 1.6 7.0 7.0 7.0 89.8 90.7 90.4 59.0 58.0 58.0
Apr-05 0 0 0 Unobjectable Unobjectable 8.0 25 2.0 7.0 7.0 7.0 99.6] 100.5| 106.1 66.5 64.0 67.0
May-05 0 0 0| Unobjectable Unobjectable 5.4 24 1.9 7.3 7.3 72| 100.0[ 100.6f 113.2 66.0 64.0 72.0
Max 70.0 0.0 0.0 730.0} 25 23 7.4 7.5 7.5 1398 1051 1132 1915 67.5 72.0
Min 0.0 0.0 0.0 Unobjectable Unobjectable 3.5 0.4 0.4 63 6.7 6.8 315 48.4 50.3 345 31.0 32.0
Ave 53 0.0 0.0 47.3 1.6 14 7.0 7.1 7.1 75.9 78.9 84.8 61.1 50.4 52.4
Total Dissolved Solids(TDS) Suspended Solids Total Hardness as CaCO; (TA Ca** Mg* cr Total Alkalinity as CaCO;
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03 49.0 2.0 30.0 8.8 2.00 6.00 27.00]
Feb-03 54.0 2.0 33.0 9.6 225 6.00 33.00]
Mar-03 70.0 2.0 51.0 13.6 425 6.00 50.00]
Apr-03 76.0 2.0 54.0 14.4 4.50 6.00 34.00]
May-03 89.0 2.0 64.0 15.2 6.50 8.00 65.00]
Jun-03 30.5 6.0 20.0 3.6 2.75 6.00 18.00
Jul-03 31.0 13.0 20.0 4.0 230 6.00 15.00
Aug-03 30.0 10.0 14.0 32 1.50 4.00 17.00
Sep-03 32.0 85 17.0 32 225 6.00 20.00]
Oct-03 36.0 3.0 24.0 5.6 2.50 6.00 23.00]
Nov-03 40.0 2.0 27.0 6.0 3.00 6.00 29.00]
Dec-03 49.0 1.5 30.0 72 3.00 6.00 32.00]
Jan-04| 49.0 1.5 30.0 33.0 72 3.00 6.00 6.50|  30.00 32.00]
Feb-04 535 15 34.0 37.0 8.8 3.00 6.00 6.30| 38.00
Mar-04| 62.0 63.0 63.0 15 0.0 0.0 38.0 40.0] 400 10.0 10.8 10.8 325 3.25 3.25 6.00 6.00 6.00| 42.00| 43.00{ 44.00
Apr-04 67.5 67.0 72.0 25 0.5 0.0| 43.0[ 43.0[ 430 10.8 10.8 10.8 4.00 4.00 4.00 6.00 6.00 8.00| 51.00| 51.00{ 51.00
May-04 65.0 65.0 70.0 2.0 0.0 0.0[ 40.0[ 400 40.0 10.0 10.0 10.0 3.75 3.75 3.75 7.00 7.00 9.00| 44.00| 44.00{ 44.00
Jun-04] 52.5 54.0 55.0 4.0 0.0 0.0 37.0 40.0[ 400 9.6 10.0 10.0 325 375 3.75 6.00 7.00 7.00{ 40.00| 42.00{ 42.00
Jul-04] 27.5 33.0 36.0 79.5 0.0 0.0 14.0 18.0 18.0 3.6 4.8 4.8 1.25 1.50 1.50 6.00 6.00 7.00{ 12.00{ 18.00| 18.00
Aug-04 20.5 31.0 32.0( 171.0 0.0 0.0 11.0 20.0 20.0 2.8 6.4 6.4 1.00 1.00 1.00 5.00 6.00 6.00{ 10.00{ 16.00{ 16.00
Sep-04 32.0 385 39.8 25 0.0 0.0 180[  21.0[ 220 4.4 52 5.6 175 2.00 2.00 5.00 5.00 7.00{ 19.00] 21.00{ 23.00
Oct-04 30.0 37.0 37.0 255 0.0 0.0 16.0|  24.0 240 3.6 5.6 5.6 1.75 2.50 2.50 5.00 5.00 5.00{ 19.00] 26.00| 26.00
Nov-04 43.0 42.0 44.0 3.0 0.0 0.0 26.0 24.0[ 240 6.0 6.0 6.0 2.75 225 225 6.00 7.00 8.00| 27.00{ 25.00{ 25.00
Dec-04 44.0 45.0 46.0 2.0 0.0 0.0 29.0 29.0 29.0 7.6| 7.6 7.6 2.50 2.50 2.50 6.00 6.00 8.00| 33.00{ 30.00{ 30.00
Jan-05 47.0 48.0 48.5 2.0 0.0 0.0 31.0 32.0 320 8.4 8.8 8.8 2.50 2.50 2.50 7.00 7.00 8.00{ 31.00{ 33.00{ 33.00
Feb-05 45.0 46.0 46.0 2.5 0.0 0.0 29.0 29.0 29.0 8.8 8.8 8.8 1.75 175 1.75 7.00 7.00 7.00{ 30.00{ 30.00{ 32.00
Mar-05| 57.5 58.0 58.0 1.5 0.0 0.0 38.0 38.0 38.0 10.0 10.0 10.0 3.25 325 3.25 6.00 6.00 6.00| 38.00| 38.00| 38.00
Apr-05 64.0 64.0 67.0 25 0.0 0.0| 420 420 430 9.6 9.6 10.0 4.50 4.50 4.50 7.00 7.00 7.00| 42.00| 43.00{ 43.00
May-05 64.0 64.0 72.0 2.0 0.0 0.0  40.0 39.00 410 10.4 10.4 11.2 3.50 3.25 3.25 7.00 7.00] 11.00] 38.00] 38.00] 37.00
Max 89.0 67.0 72.0( 171.0 0.5 0.0 64.0(  43.0 43.0 15.2 10.8 11.2 6.50 4.50 4.50 8.00 7.00( 11.00[ 65.00{ 51.00{ 51.00
Min 20.5 31.0 32.0 1.5 0.0 0.0 11.0 18.0 18.0 2.8 4.8 4.8 1.00 1.00 1.00 4.00 5.00 5.00{ 10.00{ 16.00{ 16.00
Ave 48.6 50.4 52.4 12.4 0.0 0.0 31.0 31.9 32.5 7.8 83 8.4 2.88] 278 2.78 6.07 6.33 7.22| 31.28] 33.20] 33.38
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Table M31.2.5

Monthly Water Quality of Opa WTP (Curti 72MLD) Analysed
by PWD's Laboratory from January 2003 to May 2005 (2/2)

M31-73

S0, Fe?* Mn** NO,* KMnOj oxidizability as O,] BOD at 27°C and 3days DO
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered [ Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03 0.00 0.50 0.00 0.8 0.2 0.5
Feb-03 0.00 0.10 0.00 0.4 0.2 0.5
Mar-03 0.00 1.10 0.00 0.6 03 0.8
Apr-03 0.00 0.50 0.00 0.6 03 0.8
May-03 0.00 0.30 0.00 0.8 0.4 1.0
Jun-03 0.00 0.64 0.00 0.7 0.6 1.5
Jul-03 0.00 230 0.00 1.7, 1.0) 25
Aug-03 0.00 2.60 0.00 1.3] 0.8 2.0
Sep-03 0.00 1.60 0.00 0.9 0.8 2.0
Oct-03 0.00 0.90 0.00 0.8 0.4 1.0
Nov-03 0.00 0.50 0.00 1.4 0.4 1.0 7.0
Dec-03 0.00 0.50 0.00 1.8] 0.4 1.2 7.2
Jan-04 0.00 0.30 0.00 2.1 0.4 1.1 7.2 7.2
Feb-04 0.00 0.30 0.00 22 0.4 0.8 7.1 7.0
Mar-04| 0.00 0.00 0.00 0.35 0.05 0.05 0.00 0.00 0.00 1.8] 0.0 0.0 03 0.0 0.0 0.8 0.0 0.0 73 74 7.5
Apr-04 0.00 0.00 0.00 0.70 0.10 0.10 0.00[  0.00{  0.00 1.8] 0.4 0.0 0.4 0.2 0.0 1.5 0.5 0.0 6.8 7.1 74
May-04 0.00 0.00 0.00 0.60 0.10 0.10 0.00 0.00 0.00 1.4 0.0 0.0 0.6 0.0 0.0 1.2 0.0 0.0 6.9 7.0 72
Jun-04] 0.00 0.00 0.00 1.20 0.05 0.05 0.00(  0.00{  0.00 1.5 0.0 0.0 1.0 0.0 0.0 1.2 0.0 0.0 6.8 72 72
Jul-04] 0.00 0.00 0.00 5.40 0.10 0.10 0.24|  0.00{  0.00 5.0 0.0 0.0 3.0 0.0 0.0 4.8 0.0 0.0 6.7 7.1 7.1
Aug-04 0.00 0.00 0.00[ 14.50 0.10 0.10 1.20]  0.00{  0.00 6.6 0.0 0.0 4.8 0.0 0.0 6.0 0.0 0.0 7.1 7.6 7.8
Sep-04 0.00 0.00 0.00 0.30 0.10 0.10 0.00[  0.00{  0.00 0.4 0.0 0.0 03 0.0 0.0 0.5 0.0 0.0 73 74 7.5
Oct-04 0.00 0.00 0.00 2.60 0.05 0.06 0.12 0.00]  0.00 13 0.0 0.0 1.0 0.0 0.0 23 0.0 0.0 73 74 7.5
Nov-04 0.00 0.00 0.00 0.55 0.10 0.10 0.00[  0.00{  0.00 0.6 0.0 0.0 0.8 0.0 0.0 1.0 0.0 0.0 72 74 7.4
Dec-04 0.00 0.00 0.00 0.40 0.10 0.10 0.00 0.00 0.00 0.4 0.0 0.0 0.4 0.0 0.0 1.2 0.0 0.0 73 74 7.5
Jan-05 0.00 0.00 0.00 0.40 0.12 0.12 0.00(  0.00{  0.00 0.6 0.0 0.0 0.4 0.0 0.0 1.0 0.0 0.0 73 75 7.5
Feb-05 0.00 0.00 0.00 0.20 0.10 0.10 0.00[  0.00{  0.00 1.2 0.0 0.0 0.4 0.0 0.0 0.9 0.0 0.0) 73 74 7.4
Mar-05| 0.00 0.00 0.00 0.40 0.10 0.10 0.00 0.00 0.00 1.0] 0.0 0.0 0.4 0.0 0.0 0.9 0.0 0.0 74 74 74
Apr-05 0.00 0.00 0.00 0.40 0.10 0.10 0.00[  0.00{  0.00 1.3] 0.0 0.0 0.6 0.0 0.0 10| 0.0 0.0 73 74 7.5
May-05 0.00 0.00 0.00 0.40 0.10 0.10 0.00 0.00 0.00 1.0) 0.0 0.0 0.4 0.0 0.0 0.9 0.0 0.0 6.9 7.2 7.3
Max 0.00 0.00 0.00[ 14.50 0.12 0.12 1.20 0.00 0.00 6.6 0.4 0.0 4.8 0.2 0.0 6.0 0.5 0.0 74 7.6 7.8
Min 0.00 0.00 0.00 0.10 0.05 0.05 0.00 0.00 0.00 0.4 0.0 0.0 0.2 0.0 0.0 0.5 0.0 0.0 6.7 7.0 7.0
Ave 0.00 0.00 0.00 1.40 0.09 0.09 0.05 0.00]  0.00 1.4 0.0 0.0 0.7 0.0 0.0 1.4 0.0 0.0 7.1 7.3 7.4
F AP* Plate Count on nutrient agar MPN of Coliform MPN of E.Coli.
(mg/L) (mg/L) no/100mL no/100mL n0/100mL
Raw | Filtered | Treated| Raw | Filtered| Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw | Filtered| Treated

Jan-03 0.0 120 70 4 460 240 0 240 93 0
Feb-03 0.0 122 43 0| 2.400 460 0 150 25 0
Mar-03 0.0 380 190 2 1,100 240 0 150 93 0
Apr-03 0.0 192 106 2| 2.400 95 0 95 11 0
May-03 0.0 403 123 2| 4,600 43 0 460 15 0
Jun-03 0.0 186 98 3| 2400| 1,100 0 210 93 0
Jul-03 0.0 285 48 3] 2400 460 0 460 43 0
Aug-03 0.0 324 72 2| 2,400 93 0 210 21 0
Sep-03 0.0 490 89 2| 4,600 460 0 1,100 93 0
Oct-03 0.0 145 51 4 2,400 460 0 1,100 240 0
Nov-03 0.0 226 73 3| 1,100 240 0 460 43 0
Dec-03 0.0 211 64 1] 2.400] 240 0 460 240 0
Jan-04| 0.0 144 51 0| 2,400 150 0 240 75 0
Feb-04 0.0 122 41 4 460 43 0 93 15 0
Mar-04 0.0 0.0 0.0 0.0 0.0 0.0 182 130 1 1,100] 93 0 240 21 0
Apr-04 0.0 0.0 0.0 0.0 0.0 0.0 117 69 1 1,100] 240 0 240 28, 0
May-04 0.0 0.0 0.0 0.0 0.0 0.0 107 67 2 1,100 460 0 460 93 0
Jun-04 0.0 0.0 0.0 0.0 0.0 0.0 88 24 3| 2,400 460 0 1,100 43 0
Jul-04 0.0 0.0 0.0 0.0 0.0 0.0 328 56 1] 4,600 240 0| 2,400 93 0
Aug-04 0.0 0.0 0.0 0.0 0.0 0.0 223 38 0| 4,600 240 0 1,100 43 0
Sep-04 0.0 0.0 0.0 0.0 0.0 0.0 233 64 2 2400 1,100 0 240 240 0
Oct-04 0.0 0.0 0.0 0.0 0.0 0.0 370 44 2| 4,600 240 0 1,100 43 0
Nov-04 0.0 0.0 0.0 0.0 0.0 0.0 92 44 4 1,100 240 0 93 43 0
Dec-04] 0.0 0.0 0.0 0.0 0.0 0.0 308 112 3| 4,600 43 0| 2,400 9 0
Jan-05 0.0 0.0 0.0 0.0 0.0 0.0 129 90 1 1,100] 460 0 210 93 0
Feb-05 0.0 0.0 0.0 0.0 0.0 0.0 284 149 4 2,400 75 0 1,100 43 0
Mar-05 0.0 0.0 0.0 0.0 0.0 0.0 140 22 3| 1,100 240 0 460 28, 0
Apr-05 0.0 0.0 0.0 0.0 0.0 0.0 143 22 4 1,100 240 0 240 93 0
May-05 0.0 0.0 0.0 0.0 0.0 0.0 170 25 0] 2.400 43 0 210 43 0
Max 0.0 0.0 0.0 0.0 0.0 0.0 490 190 4 4,600[ 1,100 0 2,400 240 0
Min 0.0 0.0 0.0 0.0 0.0 0.0 88 22 0 460 43 0 93 9 0
Ave 0.0 0.0 0.0 0.0 0.0 0.0 216 72 2| 2318 301 0 587 71 0
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Monthly Water Quality of Opa WTP (Curti 72MLD) Analysed
by PWD's Laboratory from January 2003 to May 2005 (1/2)
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Figure M31.2.3 Monthly Water Quality of Opa WTP (Curti 72MLD) Analysed

by PWD's Laboratory from January 2003 to May 2005 (2/2)
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Table M31.2.6 Records on Power Interruption at Opa WTP in 2004

Year 2004 | Ave. 4.4] Max. | 350.0] Min. 1.0 Unit:  min.

Date Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.

1 1.0 20.0 1.0| 20.0

2

3 2.0 10.0 20.0 2.0

4 25.0 5.0 7.0] 20.0

5 15.0 2.0 50| 27.0 10.0 5.0 85.0

6 2.0 5.0

7 10.0 5.0

8 3.0 350.0 5.0

9 79.0

10 9.0 20| 75.0

11 1.0 5.0 5.0

12 2.0

13 2.0 1.0

14 2.0 44.0

15 5.0

16 7.0 1.0 18.0 6.0

17 125.0 2.0 1.0 10.0

18 60.0 | 147.0 2.0 4.0

19 18.0 1.0 5.0 2.0

20 6.0 2.0

21 15.0 5.0 20.0

22 10.0

23 15.0 10.0

24 25.0 2.0

25 2.0 15.0 5.0 40.0 3.0

26 9.0

27 2.0 7.0

28 13.0 2.0

29 3.0 - 22.0 27.0

30 - 10.0 10.0 3.0 5.0

31 - - - 2.0 1.0 - -
Total (min./month)]  37.0] 50.0] 80.0] 345.0] 395.0] 201.0f 16.0] 50.0f 74.0] 86.0] 128.0] 132.0
Ave. (min./day) 1.2 1.8 2.6] 11.5 12.7 6.7 0.5 1.6 2.5 2.8 43 44
Max. (min./day)] 15.0] 15.0] 60.0] 147.0f 350.0 79.0] 10.0] 20.0] 40.0] 44.0] 75.0] 85.0
Min. (min./day) 1.0 2.0 2.0 1.0 5.0 1.0 2.0 1.0 2.0 2.0 1.0 3.0

Note: Average interruption period means the interruption minutes per day per month .

Fluctuation of Power Interruption

1 Total (min./month) —&— Max. (min./day) - - 4 - - Ave. (min./day) ‘
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300 300
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List of Reservoirs for the Opa Water Supply Scheme (1/3)

Table M31.2.7
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List of Reservoirs for the Opa Water Supply Scheme (2/3)

Table M31.2.7
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List of Reservoirs for the Opa Water Supply Scheme (3/3)

Table M31.2.7
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M31.3 Chandel Water Supply Scheme

The Chandel facility consists of a 15 MLD plant commissioned in 2002. Raw water is sourced
from the Kalana River which is pumped approximately 150m to the plant. The site contains a
clear water sump from which water is pumped to the MBR approximately 800m away for
onward gravity feed to the distribution system. We understand that prior to commissioning of
the plant, a number of rural water supply schemes were in operation and the networks for these
schemes are now interconnected with the Chandel plant. We understand that the rural schemes

serve to augment the regional scheme at peak demand times.

Table M31.3.1 lists the summary of asset data for the WTP and Table M31.3.2 contains detailed
asset data for the WTP. The plant schematic is shown on Figure M31.3.1.

The raw water pump house and treatment plant are located in separate compounds. The study
team found these compounds to be adequately gated, fenced and secured by 24 hour on-site
security personnel. The plant is manually operated. The plant operates 24 hours a day, and
using a three shift system. The distribution network currently needs to be enhanced, therefore

the plant operates at only 8.5 MLD.

Raw water supplied to the plant is measured at the par shall flume. This flume has a working
flow measuring device. Flow measurement devices are not installed at the MBR or beyond.
Therefore, transmission via the clean water reservoirs is estimated based on pump design
capacities and hours of operation. The raw water pump house has four pumps (two duty) each
with a capacity of 200 1/s. Maintenance standards are good and the drive couplings/shafts are

well guarded.

Maintenance is generally reactive, except for regular oiling and greasing. There is no operation
and maintenance manual (although some equipment catalogues are available) and training for
new staff is only provided on the job by existing experienced staff. There are no written or

formal safety systems for plant operation.

The treatment plant is controlled manually. Most equipment appears to be in good working
order, except for the alum and lime mixers. The lime mixers were not functioning at the time
of the site visit, which meant lime was added by hand at the flash mixer point. ~Generally, good
maintenance standards are evident and the water pumps are well guarding. Currently there are

no logs maintained at the plant.
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The plant does not have an on-site laboratory, although equipment for measuring residual
chlorine and pH levels is available. Residual chlorine and pH are measured hourly by the plant
operators to inform the process control, however records of the measurements are not kept.

Staff from the Panaji laboratory visit the site and take samples for analysis once a week.

Gas chlorination is used to disinfect the water. Chlorination is achieved using one tonne
cylinders. Normally there is one cylinder in the chlorine house at any one time. There is
only one vacuum type chlorinator, meaning there are no standby chlorinators. The study team
was advised that another chlorinator will be installed. Maintenance of the chlorinator is
undertaken in-house, but periodic calibration is not undertaken and no maintenance records are
kept. No spare parts for the chlorine facility are kept on-site. Maintenance, installation
standards and operation practices for chlorination are poor. Ammonia solution is used to
detect leaks from the pipes and the connection joints. The only facility to detect or contain gas
leaks is an immersion tank, however it is not easily accessible during an emergency. The
feeder pipe to the contact tanks is made of poor quality flexible plastic hose and it is unprotected.
This is not safe and should be rectified immediately. Personal breathing apparatus is not
provided and staff are not aware of the safety procedures / measures required during the

chlorination process.

Table M31.3.3 and Figures M31.3.2 show the data on monthly water quality at Chandel Water
Treatment Plant. Table M31.3.4 shows a list of existing reservoirs for Chandel Water Supply

Scheme.
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Table M31.3.1

Summary of Asset Register of Chandel Water Treatment Plant

Name of Facility

Contents of Facility

Remarks

Raw Water
Intake & Raw
Water
Transmission

Jack Well &
Connecting Pipe

P9.om X "21.0m
D600mm X CIP X 10.0m X 1 Line

Kalana River

Pump & Motor

Vertical Turbine Self Water Lubricated Pump:

Design Cap. of Intake

Focili %417.6m’hr X "28.0m X 45kw X 4 units (2 — Standby) Pump = 20MLD
actiity Raw Water | D400mm X 157m X CIP X I Line
Transmission Main
Treatment Aerator Cascade Type: | unit
Facility Parshal Flume & | Each 1 unit (for Chemical Dosing)
Flash Mixer
Clarifloccculator Circular Horizontal Flow Type with Center Feed/Peripheral | 1): 2~2.5 hrs
Collection 2): 30~40m*/m%d
Flocculation & Clarifier: 32.0m (Flocc. Zone 12.0m) X “P4.0m
X 1 units
Detention Period: Flocculation — 34.7min
Clarifier — 3.5hrs "
Surface Loading for Clarifier: 27 m*/m%d (18.8 mm/min) ?
Filter Gravity Rapid Sand Filter Type Based on
Y435m X 9.00m X 4 basins Specifications of Air
Effective Size of Sand:0.45~0.60mm, Blower & Backwash
Depth of Sand: 0.60~0.70m Pump
Filter Area: 19.6 m%cell, 39.2 m*/basin 3): 4.8~6.0m/hr
Filtration Rate: 5.0 m/hr (120 m/d) 4): 36~54m/hr
Air Scouring Rate: ??m/hr/cell ¥ (0.2?2m*/min/m*/cell) 5): 24~36m/hr
Backwash Rate: 10.2m/hr/cell * (0.17m*/min/m%/cell)
Clear Water | Clear Water | Y20.5m X 13.0m X “P3.0m X 1 unit
Facility Reservoir Total Volume=800 m’
Retention Time: 1.3 hr
Chemical Alum Feeding | Dry Aluminum Sulfate
Feeding Facility | Facility Solution Tank: 2 units
Lime Feeding | Powder Lime
Facility Solution Tank: 2 units
Disinfection Facility | Liquid Chlorine (1 tone Container — net 900kg)
Chlorinator: 2 units
Laboratory Frequency of | Not In-Service, Jar Test: Not in Service
Sampling & | Daily test: pH, Turbidity, R-Cl
Analysis
Clear Water | Transmission Pump | Horizontal Centrifugal Pump: Design  Cap. of
Transmission & Motor 360m’/hr X "115m X 179kw X 4 units (2 — Standby) Pump = 17MLD
Facility Rising Main D400mm X DIP X 775m X 1 Line
Clear Water | %20.0m X "20.0m X "P4.0m X 1 unit
Reservoir (MBR) Total Volume=1,600 m®

Note: 1) ~ 4) are referring to “Manual on Water Supply and Treatment, Third Edition — Revised and Updated, May 1999”
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Schematic Sequence of Chandel Water Treatment Plant

Figure M31.3.1
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Table M31.3.2 Present Conditions of Chandel Water Treatment Plant (1/5)
Item Contents Remarks
IBackground
Covered Area for Water Supply Taluka |Pernem
Name of Plant Chandel W.T.P.
Number of W.T.P. Number (1)
Capacity of Plant MLD 15
m’/d 15,000
Raw Water Resources River Kalana
Dam
Year of Construction Year 2001-2002
Year of C Year 2002
Expected Aug- 35 MLD
mentation Plan
(Tillari Irri-
gation Project)
Name of Facility Contents of Facility Remarks
Capacity of Raw Water Intake & MLD 18.75 : 25% Losses of Nominal
' Water Treatment Plant m’/d 18,750 Capacity
|Head Water Works : Raw Water Intake B
Intake Well  |[Diameter m 6.00
Height m 5.00
Water Depth m ?
Volume m’/unit 0.0
‘Water Level of River
H.W.L. m ?
L.W.L m ?
Connecting  [Diameter mm 600
Pipe Length m 10.00
Material CIP
Velocity m/sec 0.768
Loss of Head m 0.013 : Hazen-Williams Formula
Jack Well & |Diameter m 9.00
Pump House |Height m 21.00
Water Depth m ?
Volume m°>/unit 0
Detension Time min 0.00
Control Room [Width m 6.00
Length m 6.00
Area of Floor m> 36.00
Raw Water  [Capacity D/sec 116
Pump m’/min 6.96
m’/hr 417.6
m’/d 10,022
Number unit 4
Stand-by unit 2
Total Capacity m’/d 20,000 OK
Head m 28.0
Maker WPIL Ltd.
Year of Manufacture 2002
Assessment of Condition Working
Raw Water  |Motor Output HP 60
Motor kW 45
Number Unit 4
Maker Kirlosker
Year of Manufacture 2002
Assessment of Condition Working
Raw Water  [Diameter mm 400
Transmission |Length m 157
Line Material CIP "B"
Velocity m/sec 0.543
Loss of Head m 1.438 : Hazen-Williams Formula
Assessment of Pipe Good
Condition Valve Good
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Table M31.3.2 Present Conditions of Chandel Water Treatment Plant (2/5)
Item Contents Remarks
|Water Treatment Plant
Aerator Capacity m’/hr 781.3 625|: Answer to Questionnare
m’/d 18,750 15,000|
Number Unit 1
Diameter m 9.0
Height m ?
El of Top Aerator m ?
Assessment of Condition Good
Parshal Flume|Number | Unit 1
/ Weir Assessment of Condition Good
Flash Mixer |Number [ unit 1
Assessment of Condition Good
Clarifiers / Dsign Capacity | m®/min/unit 13.0
Settling Tank m°/hr/unit 781.3
(Coagulation m>/d/unit 18,750
Basin) Number Unit 1
Water Depth m 4.00
Overall Diameter m 32.00
Flocc. Zone Dia. m 12.00
Frequency of Desludging General Season: 1 Time/48 hrs
Monsoon Season: 1 Time/24 hrs
Volume
Overall m’/unit 3,217.0
Flocculation Zone| m*/unit 452.4
Clarifying Zone| m®/unit 2,764.6
Retention Time
Flocculation Zone min 34.7 OK
Clarifying Zone min 212.3 OK
Overall min 247.1
Surface Area m’/unit 691.2
Surface Loading | mm/min 18.8 Ok
W.L. of Clarifier m ?
Assessment of Condition ‘Working Condition
Flocculator & [Number | unit 1
Drive .
Arrangement Assessment of Condition Working Condition
Filter Design Capacity | m*/hr/unit 195.3
m’/d/unit 4,687.5
Number Unit 4
Type Rapid Sand Gravity Filter
Width m 4.35
Length m 9.00
Height m ?
Water Depth m 2.15
Filtered Area m’/unit 39.2
Velocity m’/d/m* 119.7 OK
Filter Media Standard Size
E.S. of Sand mm 0.45~0.60 : E.S. = Effective Size
Depth of Sand mm 600~700 :U.C.E.=13~1.7
Type of Underdrain System|CIP with Header Tee
Year Replacement of Media |No Replacement
Water Level of Filter m ?
Assessment of Condition ‘Working Condition
Filter Air Scouring 3 . 2
Washing Rate ' /min/m
Criteria & Air Scouring Time min 5
Method BackwashRate | , =, 0.34 NO
m’ /min/m
Backwashing Time min 15~20
Frequency of Washing General : 1 Time/72 hrs
Maximum : 1 Time/24 hrs
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Table M31.3.2 Present Conditions of Chandel Water Treatment Plant (3/5)

Name of Facility Contents of Facility Remarks
Backwash Capacity m’/min 6.71
Pump & m’>/hr 402.77
Motor Number unit 2
Stand-by unit 1
Total Capacity m’/min 6.71
Head m 12.0
Type of Pump Centrifugal
Motor Output HP 100
kW 75
Assessment of Condition Working
Air Blower  |Capacity m>/min
m’/hr
m'/d
Number unit
Stand-by unit
Total Capacity m>/min
m'/d
Head mm WG
Motor Output HP 40.0
kW 30.0
Assessment of Condition Working
Clear Water |Width m 20.5
Reservoir Length m 13.0
(Sump) Water Depth m 3.0
Number Unit 1
Volume m’ 800
Total m’ 800
Detention Time hr 1.3
Last Date of Cleaning Pediodical
Water Level m 12.70
10.00
Assessment of Condition Working
Chemical Facility
Alum Feeding |Capacity kg/hr
Facility m’/unit 9.2
Diameter m :+ T.C.L. Tank § m3 ?
Width m
Length m
Height m
Volume m’
Number Unit 2
Stand-by
Assessment of Condition Working
Lime Feeding |Capacity kg/hr
Facility m’/unit 27.0
Diameter m :+ T.C.L. Tank § m3 ?
Width m
Length m
Height m
Volume m’
Number Unit 4
Stand-by
Assessment of Condition Working
Disinfection |Chemical Used Liquid Chlorine
System Type of Plant & Machinery |Vaccum Type : Pnwatt ?
Capacity kg/hr
Number Unit 2
Stand-by
Safty Measures Taken -
Commissioned 2002
Assessment of Condition Working
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Tabl

e M31.3.2

Present Conditions of Chandel Water Treatment Plant (4/5)

Name of Facility

Contents of Facility

Remarks

[Laboratory

Chemical Testing Laboratory

Not in-service

Jar Testing

Availability of Skilled Chemists |

Availability of Required Chemicals

From Assonora Store

Use of Test Reports |

As per Format

Frequency of Sampling & Analysis

20 Parameters Tests Fortnightly

Daily Test: Turb., pH, R-CL

General Quality of Water |

Treatable with Water Treatment Process

Raw Water Quality

Turbid., Low pH

: 2 month store

Clear Water Quality Excellent
|Transformers
Number of Transformer a 2)
Pole Mounted / Pad Mounted Floor Floor
Capacity kVA 630 630
Number Unit
Standby|
Commissioned| 2002 2002
Likely Design Life Year 30 30
Last Replacement - -
Assessment of Condition Good Good
|E"uipment Status
Flow Meters No Flow Meters
Other Operating Valves ‘Working
|Other Important Assets
Valve's Condition ‘Working Condition
Visible Leakage and Locations
Building Condition Good
Wastewater Disposal Arrangements Sludge Chamber with Disposal
[Transmission (Clear Water) Facility
Transmission |Capacity 0/sec 100
(Clear Water) m’/min 6.00
Pump m’/hr 360.0
m’/d 8,640
Number . 4
unit
Stand-by 2
Total Capacity m’/d 17,000
Head m 115.0
Type of Pump Vertical
Maker Kirlosker
Year of Manufacture 2002
Assessment of Pump Working Condition
Condition Valve Working Condition
Transmission |Motor Output HP 240
(Clear Water) kW 179
Motor Number Unit 4
Maker Crompton
Year of Manufacture 2002
Assessment of Condition Working Condition
Raising Main |Diameter mm 400
(Transmission |Length m 775
Lines) Material DIP (K-9)
Velocity m/sec 1.382
Loss of Head m 4.698 : Hazen-Williams Formula
Assessment of Pipe Working
Condition Valve Working
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Table M31.3.2

Present Conditions of Chandel Water Treatment Plant (5/5)

Name of Facility Contents of Facility Remarks
Master Width m 20.00
Balancing Length m 20.00
Reservoir Water Depth m 4.00
(M.B.R.) Number Unit 1
Volume m’ 1,600
Total m’ 1,600
Detention Time hr 2.6
Last Date of Clea Pediodical
Water Level 104.00|: Inlet
" 100.00
Assessment of Condition Working
Present Condition of Chandel Water Treatment Plant NO0.3
Organization & Staff Deployed
General Shift Working Hour : 05:00 — 19:00 (12:30 — 13.30 : Lunch Time)

Night Duty : 16:00 ~ 09:00

: 8 Persons

Shift in Plant

Shifting System

2 Shifting System Covering 24 Hours

Operation Working Hour : ®: 08:00 — 20:00 , D: 20:00 — 08:00
Staff Deployed at the Plant Person Qualification | Year of Service|Service at plant
Management Staff - Engineers
Assistant Engineer 1/M.E.(P.H.E.) 20 2
Sub-total 1
Skilled Staff - Operators / Quality Testing
Mechanics 2|L.T.L 2 2
Electrician 2|LT.IL 2 2
Operator 8|L.T.L 2 2
Sub-total 12
Unskilled Staff 17|- Helper, Sweeper, Security Guards
Total Number 30
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Table M31.3.3 Monthly Water Qaulity of Chandel Water Treatment Plant Analysed
by PWD’s Laboratory from January 2003 to May 2005 (1/2)
Color Odor Taste Turbidity pH Specific Conductivity
(NTU) ( /u mhos/cm)
Raw | Filtered | Treated | Raw | Filtered | Treated Raw | Filtered | Treated [ Raw | Filtered | Treated | Raw [ Filtered | Treated | Raw [ Filtered | Treated
Jan-03 0 Unobjectable Unobjectable 43 0.3 7.0 72 78.8 85.4
Feb-03 0 Unobjectable Unobjectable 32 0.8 7.1 72 86.0 96.7
Mar-03 0 Unobjectable Unobjectable 1.8 0.9 6.6 7.0 88.4 96.8
Apr-03 0 Unobjectable Unobjectable 5.0 1.2 6.7 7.0 96.2 99.8
May-03 0 Unobjectable Unobjectable 53 1.1 6.9 7.0 167.4 143.8
Jun-03 5 Unobjectable Unobjectable 23.4 1.0 6.7 6.4 50.7 61.8
Jul-03 0 Unobjectable Unobjectable 10.7 1.0 6.5 6.8 52.6 66.4
Aug-03 0 Unobjectable Unobjectable 14.5 0.6 7.0 72 55.9 713
Sep-03 0 Unobjectable Unobjectable 9.8 0.8 7.1 7.3 56.6 64.0
Oct-03 0 Unobjectable Unobjectable 6.0 0.8 7.1 7.3 58.5 69.5
Nov-03 0 Unobjectable Unobjectable 7.5 0.5 0.5 7.5 7.6 7.6 69.0 92.3 82.3
Dec-03 0 Unobjectable Unobjectable 52 0.5 0.6 7.5 72 7.2 73.2 97.5 97.8
Jan-04 0 0 Unobjectable Unobjectable 4.6 0.4 04 7.5 73 7.4 74.1 92.0 922
Feb-04 0 0 Unobjectable Unobjectable 29 0.5 0.6 7.1 7.5 7.2 79.5 95.4 95.2
Mar-04| 0 0 0 Unobjectable Unobjectable 2.5 0.6 0.4 7.2 7.4 7.4 86.5 97.4 97.9
Apr-04 0 0 0 Unobjectable Unobjectable 6.1 0.5 0.5 7.0 7.2 7.1 95.7 109.0 1143
May-04 0 0 0 Unobjectable Unobjectable 3.1 0.4 0.4 7.0 7.0 7.0 108.0 123.4 1254
Jun-04| 20 0 0 Unobjectable Unobjectable 80.8 0.8 1.0 6.5 6.3 6.3 354 66.7 68.4
Jul-04| 0 0 0 Unobjectable Unobjectable 234 0.5 0.5 72 7.1 7.1 50.3 67.2 68.0
Aug-04 0 0 0 Unobjectable Unobjectable 19.6 1.2 1.0 6.9 7.0 6.9 49.4 59.7 60.6
Sep-04 5 0 0 Unobjectable Unobjectable 39.5 0.9 0.8 72 7.5 7.3 52.5 75.0 76.7
Oct-04 0 0 0 Unobjectable Unobjectable 17.0 1.6 0.5 73 7.3 7.2 61.5 68.7 72.0
Nov-04 0 0 0 Unobjectable Unobjectable 45 1.4 1.2 7.3 7.4 7.3 67.4 71.3 74.0
Dec-04| 0 0 0 Unobjectable Unobjectable 3.5 1.0 1.3 7.5 7.5 7.3 76.3 80.2 80.2
Jan-05 0 0 0 Unobjectable Unobjectable 3.5 0.9 1.5 7.0 7.5 7.5 86.5 88.5 89.9
Feb-05 0 0 0 Unobjectable Unobjectable 6.6 0.6 1.0 6.9 72 7.2 89.4 94.2 94.0
Mar-05 0 0 0 Unobjectable Unobjectable 43 1.8 1.5 6.9 7.4 7.1 77.5 87.1 87.2
Apr-05 0 0 0 Unobjectable Unobjectable 54 1.4 1.7 7.1 7.3 7.2 104.2 110.1 1103
May-05 0 0 0 Unobjectable Unobjectable 9.9 2.1 22 7.2 7.5 7.4 102.0 107.0 109.0
Max 20 0 0 80.8 2.1 22 7.5 7.6, 7.6 167.4 143.8 125.4
Min 0 0 0 Unobjectable Unobjectable 1.8 0.3 0.4 6.5 6.3 6.3 354 59.7 60.6
Average 1.0 0.0 0.0 11.5 0.9 0.6 7.1 7.2 4.7 76.9 87.7 58.5
Total Solids Total D‘(S;;l‘;d Solids Suspended Solids Total Ha:i‘:zzs €aco; ca? Mg
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated
Jan-03 53.0 54.0 51.0 54.0 20 29.0 320 72 8.4 2.8 2.8
Feb-03 56.0 52.0 55.0 62.0 1.0 30.0 34.0 8.8 104 2.0 2.0
Mar-03 58.0 62.0 58.0 62.0 38.0 39.0 8.4 9.2 43 4.0
Apr-03 64.0 64.0 62.0 64.0 20 35.0 37.0 9.2 10.0 3.0 3.0
May-03|  109.0 92.0 107.0 92.0 20 48.0 48.0 10.8 10.8 53 53
Jun-03 41.0 39.0 33.0 39.0 8.0 20.0 25.0 3.6 5.6 275 2.8
Jul-03 37.0 42.0 34.0 42.0 3.0 18.0 25.0 4.0 5.6 2.0 2.8
Aug-03 41.0 50.0 36.0 50.0 5.0 23.0 33.0 4.0 8.4 33 3.0
Sep-03 40.2 42.0 37.0 42.0 32 24.0 30.0 4.6 5.8 3.0 3.0
Oct-03 40.0 44.0 38.0 44.0 2.0 25.0 33.0 52 8.4 3.0 3.0
Nov-03 46.5 52.0 52.0 44.0 52.0 52.0 2.5 0.0 0.0 30.0 38.0 38.0 6.4 9.6 9.6 35 35 35
Dec-03 49.0 62.0 62.0 47.0 62.0 62.0 2.0 0.0 0.0 30.0 42.0 42.0 6.4 11.2 11.2 35 35 35
Jan-04 49.0 58.0 58.0 47.0 58.0 58.0 2.0 0.0 0.0 30.0 38.0 38.0 72 10.0 10.0 3.0 33 33
Feb-04 51.0 61.0 61.0 50.0 61.0 61.0 1.0 0.0 0.0 34.0 40.0 40.0 8.4 10.8 10.8 33 33 33
Mar-04| 56.5 62.0 62.0 56.5 62.0 62.0 0.5 0.0 0.0 35.0 41.0 41.0 8.8 11.2 11.2 33 33 33
Apr-04 63.5 70.0 73.0 61.0 70.0 73.0 25 0.0 0.0 37.0 46.0 48.0 9.6 11.2 12.0 33 4.5 4.5
May-04 70.0 79.0 80.0 69.0 79.0 80.0 1.0 0.0 0.0 45.0 54.0 54.0 11.6 14.0 14.0 4.0 4.8 4.8
Jun-04] 49.0 425 44.0 23.0 425 44.0 26.0 0.0 0.0 13.0 26.0 30.0 32 6.4 7.6 1.3 25 28
Jul-04] 38.0 43.0 43.5 320 43.0 43.5 6.0 0.0 0.0 18.0 23.0 23.0 4.4 6.0 6.0 1.7 2.0 20
Aug-04 37.0 38.0 385 320 380 385 5.0 0.0 0.0 18.0 24.0 24.0 4.8 6.4 6.4 L5 2.0 20
Sep-04 43.0 48.0 49.0 335 48.0 49.0 9.5 0.0 0.0 19.0 33.0 33.0 52 8.8 8.8 1.5 2.8 2.8
Oct-04 435 44.0 46.0 39.0 44.0 46.0 4.5 0.0 0.0 24.0 2.0 26.0 5.6 6.0 6.0 2.5 28 2.8
Nov-04 445 46.0 47.0 43.0 46.0 47.0 1.5 0.0 0.0 27.0 29.0 29.0 6.4 6.8 6.8 2.8 3.0 3.0
Dec-04] 49.0 51.0 51.0 48.0 51.0 51.0 1.0 0.0 0.0 30.0 320 320 8.4 8.8 8.8 23 25 2.5
Jan-05 56.5 56.5 57.0 555 56.5 57.0 1.0 0.0 0.0 38 39.0 39.0 8.0 8.8 8.8 4.5 4.3 4.3
Feb-05 58.0 60.0 60.0 57.0 60.0 60.0 1.0 0.0 0.0 40.0 42.0 42.0 9.2 10.0 10.0 43 4.3 43
Mar-05 51.0 55.5 555 49.5 55.5 555 1.5 0.0 0.0 31.0 36.0 36.0 72 9.2 9.2 33 33 33
Apr-05 68.5 70.0 70.0 67.0 70.0 70.0 1.5 0.0 0.0 47.0 49.0 49.0 11.2 11.6 11.6 4.8 5.0 5.0
May-05 68.5 68.0 69.0 65.0 68.0 69.0 3.5 0.0 0.0 46.0 49.0 49.0 10.0 11.6 11.6 53 5.0 5.0
Max 109.0 92.0 80.0 107.0 92.0 80.0 26.0 0.0 0.0 48.0 54.0 54.0 11.6 14.0 14.0 27.5 53 5.0
Min 37.0 38.0 385 23.0 38.0 385 0.5 0.0 0.0 38 2.0 23.0 32 5.6 6.0 1.3 2.0 2.0
Average 52.8 554 372 49.3 55.8 372 3.5 0.0 0.0 292 35.1 24.6 7.2 9.0 6.2 4.0 33 2.3
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Table M31.3.3

Monthly Water Qaulity of Chandel Water Treatment Plant Analysed
by PWD’s Laboratory from January 2003 to May 2005 (2/2)

cr Total Alkalinity as CaCO; S0, Fe?' Mn?* NO,> KMnO, oxidizability as O,
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated | Raw | Filtered | Treated Filtered Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered Raw__| Filtered | Treated
Jan-03 6.0 6.0 29.0 29.0 0.0 0.05, 0 0] 0.6 0.0 0.3 0.0
Feb-03 8.0 8.0 250 26.0 0.0 0.05, 0 0] 0.8 0.0 0.4 0.0
Mar-03 6.0 6.0 40.0 41.0 0.0 0.05, 0 0] 0.4 0.0 0.2 0.0
Apr-03 6.0 6.0 38.0 38.0 0.0 0.05, 0 0] 0.8 0.0 0.4 0.0
May-03 220 16.0 54.0 52.0 0.0 0.06, 0 0| 0.8 0.0 0.4 0.0
Jun-03' 6.0 6.0 18.0 14.0 35 0.06 0 0] 11 0.0 0.8 0.0
Jul-03: 6.0 6.0 20.0 19.0 4.5 0.05, 0 0] 1.7 0.0 0.4 0.0
Aug-03 6.0 6.0 250 250 4.0 0.05, 0 0] 0.6 0.0 0.4 0.0
Sep-03 6.0 6.0 27.0 28.0 4.0 0.05, 0 0] 0.7 0.0 0.3 0.0
Oct-03. 6.0 6.0 31.0 26.0 4.5 0.05, 0 0] 0.6 0.0 0.4 0.0
Nov-03 6.0 6.0 6.0 33.0 380 380 7.5 0.05, 0.05 0 0] 0] 0.8 0.0 0.4 0.0 0.0
Dec-03 6.0 6.0 6.0 33.0 38.0 350 0.0 0.05, 0.05 0 0] 0| 1.2 0.0 0.4 0.0 0.0
Jan-04| 6.0 6.0 6.0 34.0 31.0 320 6.5 0.05 0.05 0 0] 0] 1.6 0.0 0.5 0.0 0.0
Feb-04| 6.0 8.0 8.0 38.0 41.0 41.0 0.0 0.05 0.05 0 0] 0] 1.0 0.0 0.4 0.0 0.0
Mar-04 7.0 7.0 7.0 40.0 42.0 42.0 0.0 0.06 0.06] 0 0] 0| 0.8 0.0 0.3 0.0 0.0
Apr-04| 8.0 8.0 8.0 45.0 47.0 46.0 0.0 0.06 0.06| 0 0| 0| 1.0 0.0 0.6 0.0 0.0
May-04 7.0 7.0 7.0 45.0 42.0 42.0 0.0 0.05, 0.05 0 0] 0] 0.6 0.0 0.3 0.0 0.0
Jun-04 5.0 5.0 7.0 14.0 27.0 3.0 0.0 0.1 0.1 0.12 0] 0] 2.5 0.0 1.6 0.0 0.0
Jul-04 6.0 6.0 7.0 19.0 23.0 23.0 0.0 0.06 0.06] 0 0] 0] 12 0.0 0.8 0.0 0.0
Aug-04 6.0 6.0 6.0 240 25.0 25.0 0.0 0.1 0.1 0 0| 0| 1.0 0.0 0.8 0.0 0.0
Sep-04| 5.0 5.0 7.0 240 350 340 0.0 0.06 0.06] 0 0] 0] 13 0.0 0.9 0.0 0.0
Oct-04 6.0 6.0 7.0 28.0 28.0 28.0 0.0 0.1 0.06 0 0] 0] 0.8 0.0 0.6 0.0 0.0
Nov-04 6.0 6.0 8.0 28.0 29.0 29.0 0.0 0.1 0.1 0 0] 0] 0.2 0.0 0.3 0.0 0.0
Dec-04| 6.0 6.0 6.0 320 33.0 33.0 0.0 0.1 0.1 0 0| 0| 0.2 0.0 0.2 0.0 0.0
Jan-05 7.0 7.0 8.0 37.0 37.0 37.0 0.0 0.06 0.06) 0 0] 0] 0.3 0.0 0.2 0.0 0.0
Feb-05 7.0 7.0 7.0 41.0 43.0 43.0 0.0 0.06 0.06] 0 0] 0] 0.6 0.0 0.3 0.0 0.0
Mar-05 9.0 9.0 9.0 33.0 350 350 0.0 0.1 0.1 0 0| 0| 0.6 0.0 0.3 0.0 0.0
Apr-05; 9.0 9.0 9.0 45.0 48.0 48.0 0.0 0.1 0.1 0 0] 0] 0.6 0.0 0.4 0.0 0.0
May-05 8.0 7.0 9.0 42.0 39.0 39.0 0.0 0.1 0.1 0) 1.1 0.0 0.6 0.0 0.0
Max 220 16.0 9.0 54.0 52.0 48.0 7.5 0.10 0.10 0.12 0.00 0.00 25 0.0 1.6 0.0 0.0
Min 5.0 5.0 6.0 14.0 14.0 3.0 0.0 0.05 0.05 0.00 0.00 0.00 0.2 0.0 0.2 0.0 0.0
Average 7.0 6.9 4.8 325 338 225 1.2 0.07 0.05 0.00 0.00 0.00 0.9 0.0 0.5 0.0 0.0
BOD at 27°C and 3days DO F AP Plate Count on nutrient agar MPN of Coliform MPN of E.Coli.
(mg/L) (mg/L) (mg/L) (mg/L) no/100mL no/100mL no/100mL
Raw__| Filtered | Treated | Raw | Filtered Filtered Filtered | Treated | Raw | Filtered | T Raw | Filtered Raw | Filtered | Treated
Jan-03 0.8 0.0 0.0 380 49 2| 2400 460 0 210 93 0|
Feb-03 1.0 0.0 0.0 338 47 4 1100 93 0 460 23 U
Mar-03 0.5 0.0 0.0 436 83 2| 2400 460 0 1100] 23 [U
Apr-03 1.0 0.0 0.0 0| 304 123] 7 2400 240 0 1100] 93 U
May-03 1.0 0.0 0.0 0| 485 195 2| 4600 460 0 2400 75 0|
Jun-03' 2.0 0.0 0.0 0.01 270 48] 0f 2400 240 0| 1100 93 0
Jul-03: 1.2 0.0 0.0 0| 235 42 2| 2400 240 0 1100] 43 [U
Aug-03 1.0 0.0 0.0 0.02 390 58 3] 2400 240 0 460 43 0|
Sep-03 0.8 0.0 7.2 7.4 0.0 0.02 196 96 2| 2400 240 0 460 23 0|
Oct-03' 1.0 0.0 0.0 0.04 186 32| 6| 2400 150] 0 460 43 [U
Nov-03 1.0 0.0 0.0 72 73 74 0.0 0.03 0.03, 132 23 0] 1100 93 0 240 43 0|
Dec-03 1.0 0.0 0.0 73 73 7.4 0.0 0.03 0.03, 380 16| 0| 2400 150] 0 460 39 0|
Jan-04| 1.2 0.0 0.0 72 75 75 0.0 0.01 0.01 213 47, 3 2400 1100 0| 240 210 0
Feb-04| 0.8 0.0 0.0 72 7.4 7.4 0.0 0| 0] 151 28 0] 1100 240 0 460 9| [U
Mar-04 0.9 0.0 0.0 7.0 73 7.4 0.0 0| 0] 165 63 2| 1100 240 0 93 93 0|
Apr-04| 12 0.0 0.0 6.9 73 73 0.0 0| 0| 260 71 3| 2400 240 0 120] 7| 0|
May-04| 0.7 0.0 0.0 6.9 72 7.3 0.0 0 0f 193 34 3 2400 240 0| 460 93 0
Jun-04 35 0.0 0.0 6.7 72 72 0.0 0.01 0.01 480 108| 2| 4600 240 0 2400 43 [U
Jul-04 1.8 0.0 0.0 6.8 72 7.2 0.0 0.01 0.01 218 32 0] 2400 93 0 460 23 0|
Aug-04 1.7 0.0 0.0 7.2 7.5 7.6 0.0 0.03 0.03, 223 212 0| 2400 240 0 240 21 0|
Sep-04| 2.0 0.0 0.0 73 75 75 0.0 0.01 0.01 288 110] 1 4600 460 0| 460 23 0
Oct-04 1.0 0.0 0.0 73 7.4 74 0.0 0.01 0.01 170 98 1 2400 150 0 1100] 43 [U
Nov-04 0.6 0.0 0.0 73 7.4 7.4 0.0 0.01 0.01 93 36 4 1100 120 0 210 39 0|
Dec-04| 0.5 0.0 0.0 73 7.4 7.4 0.0 0.04 0.04 136 24 0| 1100 460 0 460 240 0|
Jan-05 0.5 0.0 0.0 7.5 7.6 7.6 0.0 0] 0] 186 42 3] 2400 240 0 240 28 [U
Feb-05 0.5 0.0 0.0 73 7.5 7.5 0.0 0.05 0.05 178 47| 4 2400 240 0 210 93 0|
Mar-05 0.7 0.0 0.0 7.6 7.7 7.7 0.0 0| 0| 160 83| 4 4600 240 0 2400] 28 0]
Apr-05 0.8 0.0 0.0 75 7.6 7.6 0.0 0 0 134 28 1 2400 46, 0| 210 28 0
May-05 1.5 0.0 0.0 6.8 7.3 7.3 0.0 0.13 0.13) 280 50] 1 2400 460, 0 1100] 150] 1)
Max 35 0.0 0.0 7.6 7.7 7.7 0.0 0.1 0.1 485 212 7 4600 1100 0 2400} 240 0|
Min 0.5 0.0 0.0 6.7 7.2 72 0.0 0.0 0.0 93 16| 0| 1100 46| 0 93 7| 0|
Average 1.1 0.0 0.0 4.9 5.1 4.9 0.0 0.0 0.0 2503 66.4 2.1] 24345 279.8 0.0 703.9 62.2 0.0
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Monthly Water Qaulity of Chandel Water Treatment Plant Analysed
by PWD’s Laboratory from January 2003 to May 2005 (1/2)

Figure M31.3.2

M31 - 91



uonoafey 4o} asney —— 9|qe1daooy poleaJ) —w— paJayji{ —— mey —e—
= o o = [ o = = = [ 3 = [ [ = [ = [ [ = [= o = [
5 § § 5 § § 5 § 5 § g 5 § g 5 § 5 § g 5 § g 5 §
5 3 i i 3 3 b 3 b b 9 b 3 b b 3 b 3 3 b 3 b b 3
& & R 3 S 8 8 8 & & R R 3 8 8 8 & & R R R 8 8 8
0 \ 0 = ‘
= =
3| || U 2
005 = 0001 o el
° X 5
o, S &
000+ T 000z g ]
[¢] = o
2 S £
0051 £ 000¢ 3 E
= N 3
000z 8 000v g ES
3
3
005z 000§ 7 . .
w00}/ 1003 30 NdW W 0}/ * Wo|oD 4o NdIW W/ 'SAYpg O, LE 38 JeSe JuaLIN Uo N0 ele|d
= = » =
i i i i i i i i
& & g S 8 8 8 & & 3 2 S 8 8 8 & & f g f 8 8 8
\ y p u 00 y . . . : : . 00
le ||F~——f7""""""""""""""""""""-————+ 0z
n e
M--—-——————— === =1 0y O
013 3
E 1098
Sl .
08
0 0z 00!
oV E od
= Id = 0 =
I 1 1 I 1 I 1 I I 1
3 S 2 2 2 8 8 2 S S 2 2 2 2 2 4| s S 2 2 2 8 & 2
v r 00 £ u
3
o
50 g
a
B
o d
g
¢l 3
&
=
0T o
0,2 ¥ 40g Aep-¢ Aligezipixo FOU
= (= g = (= 4 = [ = [ id = (= Id = (=
5 § g 5 § § 5 § 5 § § 5 § 5 5 §
< 3 © < 3 ° < 3 < 3 ° < 3 ° < 3 4 [ ] = [ g = [
3 il 3 3 3 il 3 3 3 il i i i i i i 5 § g 5 § g 5 §
& & R R 3 8 8 8 & & 3 g K 8 8 8 5 3 b b b 3 b 3
p (] 000 p 2 00 & & R g S 8 8 8
00 ol ; r 0
oo¥|| | A [ N [ 0z % 1% ¢
5105 L 001 =7
&l ----------- A oca 3
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ o S p
020> e om_w
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 520 1 0% 002
y 080 " 0 . 052
<IN e Z'0s

Water Qaulity of Chandel Water Treatment Plant Analysed

by PWD’s Laboratory from January 2003 to May 2005 (2/2)
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List of Reservoirs for the Chandel Water Supply Scheme

Table M31.3.4
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M31.4 Assonora Water Supply Scheme

The Assonora facility consists of a 12 MLD plant commissioned in 1968 and a 30 MLD planned
commissioned in 1992. The 12 MLD plant sources water from the Amthane Dam by gravity
feed approximately 10 km from the plant as well as a supplementary supply from the Assonora
River via a jack well. The river source supply line is interconnected with the 30 MLD plant to
supplement the main incoming raw water supply from Podocem (20 km’s away) which provides
25 MLD to the plant. The site also contains a clear water sump for the approximately 15 MLD

treated water received from Podocem WTP for onward distribution to the Assonora supply area.

We understand that a proposal for an additional 40 MLD plant has been prepared and submitted
to PWD for approval.

Table M31.4.1 lists the summary of asset data for the WTP and Table M31.4.2 contains detailed
asset data for the WTP. The plant schematic is shown on Figure M31.4.1.

The raw water pump house and the treatment plant are located within the same compound.
The compound is adequately gated, fenced and secured by 24 hour on-site security personnel.

The plant is manually operated and operates for 24 hours a day, using a three shift system.

Flow measurement devices are not installed. Therefore, raw water supplied to the plant (from
the dam, river and Podocem), clean water fed to the plant from the Podocem WTP, and onward
transmission via the clean water reservoir was estimated using pump design capacities and

pump operating hours.

The raw water pump house has three pumps (one duty) each of 15 MLD capacity.
Maintenance standards are good, however the drive couplings/shafts are not adequately

guarded.

Records of pumping hours, loads etc are logged, however maintenance records are not kept.
Maintenance is generally reactive to rectify problems as they become apparent, except for oiling
and greasing which is undertaken regularly. There are no operation and maintenance manuals
available and training for new staff is only provided on the job by existing experienced staff.

There are no written or formal safety systems.

The treatment plants are manually controlled. Most equipment appears to be in good working
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order (considering the age of the plant) except for the alum and lime mixers which do not work.
Since the alum and lime mixers are out of service lime and alum are added by hand at the flash
mixer point. Generally, good maintenance was evident and the treated water pumps were well

guarding. This plant should be used as an example of good practice for the other sites.

Records of pump running hours, load, filter backwashing, and clear water reservoir levels are
logged. However repairs to assets, maintenance and responses to breakdown problems are not

recorded. The laboratory staff keep records of chemical usage and treatment parameters.

Disinfection is achieved using gas chlorination. Chlorination is achieved using one tonne
cylinders. There are usually eight cylinders in the chlorine house at any one time (five are
empty). There are four vacuum type chlorinators (two are for standby). Maintenance of the
chlorinators is performed in-house, however periodic calibration of the chlorinators does not

occur and records of maintenance are not kept.

Maintenance, installation standards and operation practices for chlorine use are poor.
Ammonia solution is used as a means of detecting leaks along pipes and at the connection joints.
Immersion tanks are the only facilities available to detect or contain gas leaks, however they are

not easily accessible during an emergency and were empty when the study team visited the site.

During the site visit, flexible copper pipes were noted to be trailing on the platform, presenting a
trip hazard and placing the pipes in danger of being damaged. This is not a safe practice.
The feeder pipe to the contact tanks is PVC and unprotected, which is not a safe practice.
Personal breathing apparatus is available in the laboratory but is not used or maintained. This
facility is probably in the poorest condition of all the facilities visited and presents a serious
health hazard.

The clean water reservoirs are cleaned every six months by PHE staff. There are no safety
precautions, safety equipment, or safety systems implemented during the work. The cleaning
procedure consists of removing the covers to provide fresh air to the workers and to allow the
workers to enter. The desludging is undertaken manually by hosing/flushing down the internal

surfaces.

Tables M31.4.3 and M31.4.4 and Figures M31.4.2 and M31.4.3 show the data on monthly water
quality at Chandel Water Treatment Plant. Table M31.4.5 shows a list of existing reservoirs
for Assonora Water Supply Scheme.
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Summary of Asset Register of Assonora Water Treatment Plant

Table M31.4.1
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Present Conditions of Assonora Water Treatment Plant (1/9)

Table M31.4.2
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Present Conditions of Assonora Water Treatment Plant (2/9)

Table M31.4.2
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Present Conditions of Assonora Water Treatment Plant (3/9)

Table M31.4.2
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Present Conditions of Assonora Water Treatment Plant (4/9)

Table M31.4.2
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Present Conditions of Assonora Water Treatment Plant (5/9)

Table M31.4.2
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Present Conditions of Assonora Water Treatment Plant (6/9)

Table M31.4.2
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Present Conditions of Assonora Water Treatment Plant (7/9)
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Present Conditions of Assonora Water Treatment Plant (8/9)
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Present Conditions of Assonora Water Treatment Plant (9/9)
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Table M31.4.3

Monthly Water Quality of Assonora Water Treatment Plant, 12MLD

Analysed by PWD’s Laboratory from January 2003 to May 2005 (1/2)

Color Odor Taste Turbidity pH Specific Conductivity
(NTU) ( /u mhos/cm)
Raw | Filtered | Treated | Raw | Filtered | Treated Raw | Filtered | Treated [ Raw | Filtered | Treated | Raw [ Filtered | Treated | Raw [ Filtered | Treated
Jan-03 0 0 Unobjectable Unobjectable 23 1.5 6.9 7.1 41.1 49.4
Feb-03 0 0 Unobjectable Unobjectable 0.8 03 6.7 7.1 443 53.8
Mar-03 0 0 Unobjectable Unobjectable 32 1.2 6.3 7.3 51.0 72.4
Apr-03 0 0 Unobjectable Unobjectable 3.0 1.5 6.7 6.8 58.4 59.8
May-03 0 0 Unobjectable Unobjectable 32 2.0 6.8 6.8 56.6 58.9
Jun-03 0 0 Unobjectable Unobjectable 13.6 25 6.1 7.6 46.5 737
Jul-03 0 0 Unobjectable Unobjectable 3.8 1.5 6.7 7.2 433 62.7
Aug-03 0 0 Unobjectable Unobjectable 2.8 1.0 6.4 6.8 38.8 47.7
Sep-03 0 0 Unobjectable Unobjectable 33 0.9 6.9 7.1 474 56.0
Oct-03 0 0 Unobjectable Unobjectable 1.0 0.6 6.9 7.2 39.9 532
Nov-03 0 0 Unobjectable Unobjectable 1.3 0.8 6.8 7.0 42.4 53.8
Dec-03 0 0 Unobjectable Unobjectable 0.9 0.5 7.0 7.9 47.3 63.0
Jan-04 0 0 Unobjectable Unobjectable 14 0.5 7.0 8.8 46.7 60.8
Feb-04 0 0 Unobjectable Unobjectable 1.4 0.3 7.3 7.5 41.2 47.6
Mar-04| 0 0 0 Unobjectable Unobjectable 2.0 0.7 0.7 6.8 7.2 7.0 47.1 56.0 56.7
Apr-04 0 0 0 Unobjectable Unobjectable 29 0.5 0.5 6.8 7.9 7.5 48.6 70.3 71.4
May-04 0 0 0 Unobjectable Unobjectable 6.3 1.6 1.5 7.3 7.1 7.1 102.4 101.4 109.5
Jun-04] 0 0 0] Unobjectable Unobjectable 2.6 1.3 1.0 6.8 7.0 7.1 53.1 56.3 56.0
Jul-04] 0 0 0] Unobjectable Unobjectable 6.2 1.4 1.0 6.7 7.9 7.7 55.2 64.7 64.9
Aug-04 0 0 0] Unobjectable Unobjectable 4.8 1.5 1.4 7.0 7.2 7.2 48.1 52.1 53.5
Sep-04] 0 0 0] Unobjectable Unobjectable 4.8 2.0 1.4 6.9 73 7.2 50.8 512 522
Oct-04 0 0 0] Unobjectable Unobjectable 1.0 0.5 0.4 7.1 73 72 48.8 40.0 404
Nov-04 0 0 0] Unobjectable Unobjectable 1.0 0.8 0.9 6.7 6.8 6.8 443 50.8 53.6
Dec-04] 0 0 0] Unobjectable Unobjectable 2.0 1.2 1.5 72 7.5 8.1 44.6 56.0 56.9
Jan-05 0 0 0] Unobjectable Unobjectable 1.8 1.0 1.0 72 7.5 7.5 45.8 54.6 56.5
Feb-05 0 0 0] Unobjectable Unobjectable 2.0 1.7 1.7 6.9 7.1 7.1 445 56.3 57.0
Mar-05 0 0 0] Unobjectable Unobjectable 25 1.3 13 6.7 7.1 7.0 459 58.6 58.5
Apr-05 0 0 0] Unobjectable Unobjectable 3.0 1.5 13 6.5 7.1 7.1 53.2 65.5 65.7
May-05 0 0 1) Unobjectable Unobjectable 34 1.9 2.0 7.1 72 7.2 50.3 59.8 62.2
Max 0 0 0] 13.6 2.5 2 73 8.8 8.1 102.4| 101.4]  109.5
Min 0 0 0 Unobjectable Unobjectable 0.8 0.3 0.4 6.1 6.8 6.8 38.8 40.0 404
Average 0.0 0.0 0.0 3.0 1.2 0.6 6.8 7.3 3.8 49.2 588 316
Total Solids Total D‘(S;;l‘;d Solids Suspended Solids Total Ha:i‘:zzs €aco; ca? Mg
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated
Jan-03 26.0 31.0 26.0 31.0 0.0 0.0 12.0 14.0 3.6 4.4 0.8 0.3
Feb-03 29.0 35.0 29.0 350 0.0 0.0 13.0 16.0 3.6 1.8 1.0 1.0
Mar-03 33.0 45.0 320 46.0 1.5 0.0 17.0 28.0 3.6 8.4 2.0 2.0
Apr-03 38.0 39.0 37.0 39.0 1.0 0.0 23.0 24.0 4.0 4.4 33 33
May-03 38.0 37.0 36.0 37.0 2.0 0.0 25.0 25.0 4.8 4.8 33 33
Jun-03 34.0 47.0 30.0 47.0 4.0 0.0 19.0 37.0 3.6 9.6 2.5 33
Jul-03 29.5 40.0 28.0 40.0 1.5 0.0 15.0 23.0 3.6 6.0 L5 2.0
Aug-03 26.0 31.0 25.0 31.0 1.0 0.0 16.0 20.0 32 4.8 2.0 2.0
Sep-03 31.5 36.0 30.0 36.0 1.5 0.0 16.0 23.0 32 6.0 2 2.0
Oct-03 26.0 345 26.0 34.5 0.0 0.0 16.0 20.0 32 5.6 2.0 1.0
Nov-03 27.0 34.0 27.0 340 0.0 0.0 16.0 22.0 3.6 5.6 1.8 2.0
Dec-03 30.0 39.0 30.0 39.0 0.0 0.0 17.0 26.0 3.6 6.4 2.0 25
Jan-04 30.0 39.0 30.0 39.0 0.0 0.0 16.0 25.0 3.6 6.4 1.8 23
Feb-04 26.0 30.0 26.0 30.0 0.0 0.0 14.0 19.0 3.6 52 1.3 1.5
Mar-04| 29.5 36.0 36.0 30.0 36.0 36.0 0.5 0.0 0.0 15.0 20.0 20.0 3.6 5.6 5.6 1.5 1.5 1.5
Apr-04 315 45.0 455 31.0 45.0 45.5 0.5 0.0 0.0 15.0 25.0 25.0 32 72 7.2 1.8 1.8 1.8
May-04 67.0 65.0 70.0 65.0 65.0 70.0 2.0 0.0 0.0 40.0 40.0 40.0 10.0 10.0 10.0 38 38 38
Jun-04] 34.0 36.0 36.0 335 36.0 36.0 0.5 0.0 0.0 14.0 16.0 16.0 32 4.0 4.0 1.5 15 15
Jul-04] 37.5 415 415 355 415 415 2.0 0.0 0.0 18.0 26.0 26.0 4.4 7.2 72 1.8 2.0 2.0
Aug-04 320 33.0 34.0 31.0 33.0 340 1.0 0.0 0.0 17.0 20.0 20.0 4.0 48 48 1.8 2.0 2.0
Sep-04] 33.0 33.0 335 320 33.0 335 1.0 0.0 0.0 15.0 19.0 19.0 4.0 4.8 48 13 1.8 1.8
Oct-04 31.0 315 315 31.0 315 315 0.0 0.0 0.0 17.0 17.0 17.0 4.8 4.8 48 1.3 13 13
Nov-04 28.0 325 34.0 28.0 325 34.0 0.0 0.0 0.0 14.0 18.0 18.0 3.6 4.8 4.8 1.3 1.5 1.5
Dec-04| 295 36.0 36.5 285 36.0 36.5 0.0 0.0 0.0 15.0 20.0 21.0 3.6 5.6 6.0 1.5 1.5 1.5
Jan-05 295 35.0 36.0 29.0 35.0 36.0 0.5 0.0 0.0 14.0 17.0 17.0 3.6 4.8 4.8 1.2 13 13
Feb-05 28.0 36.0 36.0 28.0 36.0 36.0 0.0 0.0 0.0 13.0 17.0 17.0 32 4.8 4.8 13 13 13
Mar-05 29.0 375 375 29.0 375 375 0.0 0.0 0.0 14.0 18.0 18.0 32 4.8 4.8 1.5 1.5 1.5
Apr-05 350 42.0 42.0 34.0 420 42.0 1.0 0.0 0.0 19.0 25.0 25.0 52 72 72 1.5 1.8 1.8
May-05 33.0 380 40.0 32.0 380 40.0 1.0 0.0 0.0 17.0 20.0 20.0 4.0 52 52 1.8 1.8 1.8
Max 67.0 65.0 70.0 65.0 65.0 70.0 4.0 0.0 0.0 40.0 40.0 40.0 10.0 10.0 10.0 38 3.8 3.8
Min 26.0 30.0 315 25.0 30.0 315 0.0 0.0 0.0 12.0 14.0 16.0 32 1.8 4.0 0.8 0.3 13
Average 32.1 37.8 20.3 314 37.8 20.3 0.8 0.0 0.0 17.0 22.1 11.0 39 57 3.0 1.8 1.9 0.9
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Table M31.4.3  Monthly Water Quality of Assonora Water Treatment Plant, 12MLD
Analysed by PWD’s Laboratory from January 2003 to May 2005 (2/2)

cr Total Alkalinity as CaCO; S0, Fe?' Mn?* NO,> KMnO, oxidizability as O,
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated ]| Raw | Filtered | Treated | Raw | Filtered | Treated
Jan-03 6.0 6.0 12.0 13.0 0.0 0.0 0.05 0.05 0.00 0.00 0.6 0.0 0.2 0.0
Feb-03 6.0 6.0 13.0 16.0 0.0 0.0 0.05 0.05 0.24 0.00 0.4 0.0 0.2 0.0
Mar-03 6.0 6.0 16.0 29.0 0.0 0.0 0.06 0.05 0.00 0.00 1.3 0.0 0.2 0.0
Apr-03 6.0 6.0 21.0 23.0 0.0 0.0 0.30 0.05 0.00 0.00 0.7 0.0 0.2 0.0
May-03 6.0 6.0 23.0 23.0 0.0 0.0 0.06 0.05 0.00 0.00 0.4 0.0 0.2 0.0
Jun-03' 4.0 4.0 20.0 320 0.0 0.0 0.45 0.06 0.00 0.00 0.8 0.0 0.4 0.0
Jul-03: 6.0 6.0 16.0 20.0 0.0 0.0 0.10 0.05 0.00 0.00 0.9 0.0 0.3 0.0
Aug-03 6.0 6.0 17.0 17.0 0.0 0.0 0.20 0.05 0.00 0.00 0.4 0.0 0.3 0.0
Sep-03 6 6.0 17 20.0 0.0 0.0 0.05 0.05 0.00 0.00 0.8 0.0 0.2 0.0
Oct-03. 6.0 6.0 23.0 25.0 0.0 0.0 0.10 0.05 0.00 0.00 0.9 0.0 0.2 0.0
Nov-03 6.0 6.0 20.0 230 0.0 0.0 0.05 0.05 0.10 0.00 0.4 0.0 0.2 0.0
Dec-03 6.0 6.0 18.0 240 0.0 0.0 0.06 0.05 0.08 0.00 0.8 0.0 0.4 0.0
Jan-04| 6.0 6.0 18.0 26.0 0.0 0.0 0.10 0.05 0.00 0.00 1.9 0.0 0.4 0.0
Feb-04| 6.0 6.0 18.0 220 0.0 0.0 0.05 0.05 0.00 0.00 1.5 0.0 0.3 0.0
Mar-04 6.0 6.0 6.0 20.0 23.0 23.0 0.0 0.0 0.0 0.12 0.05 0.05 0.00 0.00 0.00 12 0.0 0.0 0.3 0.0 0.0
Apr-04| 6.0 6.0 6.0 21.0 35.0 320 0.0 0.0 0.0 0.08 0.05 0.05 0.00 0.00 0.00 1.0 0.0 0.0 03 0.0 0.0
May-04| 7.0 7.0 9.0 44.0 44.4 44.0 0.0 0.0 0.0 0.60 0.10 0.10 0.00 0.00 0.00 1.4 0.0 0.0 0.6 0.0 0.0
Jun-04 7.0 7.0 7.0 15.0 18.0 18.0 0.0 0.0 0.0 0.06 0.05 0.05 0.00 0.00 0.00 0.6 0.0 0.0 0.2 0.0 0.0
Jul-04 7.0 7.0 7.0 17.0 28.0 28.0 0.0 0.0 0.0 0.30 0.05 0.05 0.12 0.00 0.00 0.8 0.0 0.0 0.4 0.0 0.0
Aug-04 6.0 6.0 7.0 17.0 18.0 18.0 0.0 0.0 0.0 0.20 0.10 0.10 0.00 0.00 0.00 0.5 0.0 0.0 03 0.0 0.0
Sep-04| 6.0 6.0 7.0 16.0 21.0 21.0 0.0 0.0 0.0 0.06 0.06 0.06 0.00 0.00 0.00 0.4 0.0 0.0 0.2 0.0 0.0
Oct-04 6.0 6.0 6.0 18.0 19.0 19.0 0.0 0.0 0.0 0.06 0.05 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Nov-04 6.0 6.0 7.0 16.0 19.0 19.0 0.0 0.0 0.0 0.06 0.05 0.05 0.10 0.00 0.00 0.2 0.0 0.0 0.0 0.0 0.0
Dec-04| 6.0 6.0 6.0 19.0 240 25.0 0.0 0.0 0.0 0.06 0.05 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.2 0.0 0.0
Jan-05 6.0 7.0 8.0 18.0 19.0 19.0 0.0 0.0 0.0 0.40 0.06 0.06 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Feb-05 6.0 6.0 6.0 17.0 21.0 21.0 0.0 0.0 0.0 0.06 0.05 0.05 0.00 0.00 0.00 0.6 0.0 0.0 0.3 0.0 0.0
Mar-05 7.0 7.0 7.0 16.0 20.0 20.0 0.0 0.0 0.0 0.10 0.06 0.06 0.00 0.00 0.00 0.4 0.0 0.0 0.2 0.0 0.0
Apr-05; 7.0 7.0 8.0 17.0 250 25.0 0.0 0.0 0.0 0.10 0.06 0.06 0.12 0.00 0.00 0.5 0.0 0.0 0.3 0.0 0.0
May-05 6.0 8.0 10.0 17.0 18.0 18.0 0.0 0.0 0.0 0.20 0.10 0.10 0.00 0.00 0.00 0.8 0.0 0.0 0.3 0.0 0.0
Max 7.0 8.0 10.0 44.0 44.4 44.0 0.0 0.0 0.0 0.60 0.10 0.10 0.24 0.00 0.00 1.9 0.0 0.0 0.6 0.0 0.0
Min 4.0 4.0 6.0 12.0 13.0 18.0 0.0 0.0 0.0 0.05 0.05 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Average 6.1 6.2 37 18.6 229 12.1 0.0 0.0 0.0 0.14 0.06 0.03 0.03 0.00 0.00 0.7 0.0 0.0 0.3 0.0 0.0
BOD at 27°C and 3days DO F AP Plate Count on nutrient agar MPN of Coliform MPN of E.Coli.
(mg/L) (mg/L) (mg/L) (mg/L) no/100mL no/100mL no/100mL
Raw | Filtered | Treated | Raw | Filtered Raw_| Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | T Raw | Filtered | Treated | Raw | Filtered | Treated
Jan-03 0.5 0.0 0.0 0.0 0.0 0.00 0 0] 0 0 0 0 0|
Feb-03 0.5 0.0 0.0 0.0 0.0 0.00 0 0] 0 0 0 0 0 [U
Mar-03 0.5 0.0 0.0 0.0 0.0 0.00 86 2| 1100 0 0 150] 0 [U
Apr-03 0.5 0.0 0.0 0.0 0.0 0.00 0 0] 0 0 0 0 0 0|
May-03 0.5 0.0 0.0 0.0 0.0 0.00 0 0] 0 0 0 0 0 0|
Jun-03' 1.0 0.0 0.0 0.0 0.0 0.33 0 0] 0 0 0 0 0 [U
Jul-03: 1.0 0.0 0.0 0.0 0.0 0.21 0 0] 0 0 0 0 0 [U
Aug-03 0.5 0.0 0.0 0.0 0.0 0.04 127 3| 150 0 0 93 0 [U
Sep-03 0.5 0.0 0.0 0.0 0.0 0.02, 140| 1 93 0 0 43 0 U
Oct-03' 0.5 0.0 7.1 72 0.0 0.0 0.0 0.04 137 0] 460 0 0 240 0 U
Nov-03 0.5 0.0 7.1 72 0.0 0.0 0.0 0.04 70| 28 1 430 0 0 230 0 0|
Dec-03 1.9 0.0 72 0.0 0.0 0.0 0.05, 82 13 0| 460 23 0 460 0 0|
Jan-04| 1.2 0.0 73 7.4 0.0 0.0 0.0 0.00 82 13 0f 460 23 0| 460 0] [U
Feb-04| 0.8 0.0 73 7.4 0.0 0.0 0.0 0.00 88 40] 0] 460 460 0 460 240 [U
Mar-04 0.8 0.0 0.0 72 73 73 0.0 0.0 0.0 0.0 0.00 0.00 104 4 p) 43 0 0 23 0 0|
Apr-04| 0.6 0.0 0.0 7.2 7.4 7.5 0.0 0.0 0.0 0.0 0.00 0.00 135 75 2| 240 93 0 9 7| 0|
May-04| 1.2 0.0 0.0 6.9 7.0 72 0.0 0.0 0.0 0.0 0.00 0.00 107 67| 2| 1100 460 0] 460 93 0]
Jun-04 0.6 0.0 0.0 6.9 7.5 7.5 0.0 0.0 0.0 0.0 0.00 0.00 87 12 1 240 4 0] 240 0| 0]
Jul-04 1.1 0.0 0.0 7.1 72 72 0.0 0.0 0.0 0.0 0.10 0.1 220 140 3 93 93 0 43 21 [U
Aug-04 0.5 0.0 0.0 7.0 73 7.4 0.0 0.0 0.0 0.0 0.05 0.05 123 12 0| 240 43 0 93 0 0|
Sep-04| 0.5 0.0 0.0 7.0 7.4 74 0.0 0.0 0.0 0.0 0.05] 0.05] 192 15 0f 240 21 0 21 0 0
Oct-04 0.0 0.0 0.0 72 7.4 7.4 0.0 0.0 0.0 0.0 0.04 0.04 180 4 0] 460 9 0 240 0 [U
Nov-04 0.0 0.0 0.0 7.1 73 74 0.0 0.0 0.0 0.0 0.01 0.01 140 25 2| 460 39 0 21 7| 0|
Dec-04| 0.5 0.0 0.0 7.5 7.6 7.6 0.0 0.0 0.0 0.0 0.01 0.01 71 12 2| 1100 23 0 240 4 0|
Jan-05 0.0 0.0 0.0 7.5 7.6 7.6 0.0 0.0 0.0 0.0 0.01 0.01 88 5| 3] 93 0 0 28 0| [U
Feb-05 0.5 0.0 0.0 73 7.5 7.5 0.0 0.0 0.0 0.0 0.00 0.00 45 35 2| 93 4 0 0| 0| [U
Mar-05 0.5 0.0 0.0 7.5 7.8 7.8 0.0 0.0 0.0 0.0 0.00 0.00 112 12 0| 93 15 0 23 0 0|
Apr-05 0.5 0.0 0.0 74 7.6 7.6 0.0 0.0 0.0 0.0 0.00 0.00 178 15 2| 460 4 0| 240 0] 0
May-05 0.6 0.0 0.0 7.0 7.2 7.2 0.0 0.0 0.0 0.0 0.02 0.02, 120 35 0) 1100 3 [1) 23 1) [U
Max 1.9 0.0 0.0 7.5 7.8 7.8 0.0 0.0 0.0 0.0 0.3 0.1 220 140 3 1100 460 0] 460 240 0]
Min 0.0 0.0 0.0 6.9 7.0 72 0.0 0.0 0.0 0.0 0.0 0.0 0 0| 0| 0 0 0 0 0 0|
Average 0.6 0.0 0.0 5.0 4.8 3.8 0.0 0.0 0.0 0.0 0.0 0.0 93.6 19.6 0.8 3334 45.4 0.0 1324 12.8 0.0
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Table M31.4.4

Monthly Water Quality of Assonora Water Treatment Plant, 30MLD

Analysed by PWD’s Laboratory from January 2003 to May 2005 (1/2)

Color Odor Taste Turbidity pH Specific Conductivity
(NTU) ( /u mhos/cm)
Raw | Filtered | Treated | Raw | Filtered | Treated Raw | Filtered | Treated [ Raw | Filtered | Treated | Raw [ Filtered | Treated | Raw [ Filtered | Treated
Jan-03 0 0 Unobjectable Unobjectable 23 1.5 6.9 7.1 41.1 49.4
Feb-03 0 0 Unobjectable Unobjectable 0.8 03 6.7 7.1 443 53.8
Mar-03 0 0 Unobjectable Unobjectable 32 1.2 6.3 7.3 51.0 72.4
Apr-03 0 0 Unobjectable Unobjectable 3.0 1.5 6.7 6.8 58.4 59.8
May-03 0 0 Unobjectable Unobjectable 32 2.0 6.8 6.8 56.6 58.9
Jun-03 0 0 Unobjectable Unobjectable 13.6 25 6.1 7.6 46.5 737
Jul-03 0 0 Unobjectable Unobjectable 3.8 1.5 6.7 7.2 433 62.7
Aug-03 0 0 Unobjectable Unobjectable 2.8 1.0 6.4 6.8 38.8 47.7
Sep-03 0 0 Unobjectable Unobjectable 33 0.9 6.9 7.1 474 56.0
Oct-03 0 0 Unobjectable Unobjectable 1.0 0.6 6.9 7.2 39.9 532
Nov-03 0 0 Unobjectable Unobjectable 1.3 0.8 6.8 7.0 42.4 53.8
Dec-03 0 0 Unobjectable Unobjectable 0.9 0.5 7.0 7.9 47.3 63.0
Jan-04 0 0 Unobjectable Unobjectable 14 0.5 7.0 8.8 46.7 60.8
Feb-04 0 0 Unobjectable Unobjectable 1.4 0.3 7.3 7.5 41.2 47.6
Mar-04| 0 0 0 Unobjectable Unobjectable 2.0 0.7 0.7 6.8 7.2 7.0 47.1 56.0 56.7
Apr-04 0 0 0 Unobjectable Unobjectable 29 0.5 0.5 6.8 7.9 7.5 48.6 70.3 71.4
May-04 0 0 0 Unobjectable Unobjectable 6.3 1.6 1.5 7.3 7.1 7.1 102.4 101.4 109.5
Jun-04] 0 0 0] Unobjectable Unobjectable 2.6 1.3 1.0 6.8 7.0 7.1 53.1 56.3 56.0
Jul-04] 0 0 0] Unobjectable Unobjectable 6.2 1.4 1.0 6.7 7.9 7.7 55.2 64.7 64.9
Aug-04 0 0 0] Unobjectable Unobjectable 4.8 1.5 1.4 7.0 7.2 7.2 48.1 52.1 53.5
Sep-04] 0 0 0] Unobjectable Unobjectable 4.8 2.0 1.4 6.9 73 7.2 50.8 512 522
Oct-04 0 0 0] Unobjectable Unobjectable 1.0 0.5 0.4 7.1 73 72 48.8 40.0 404
Nov-04 0 0 0] Unobjectable Unobjectable 1.0 0.8 0.9 6.7 6.8 6.8 443 50.8 53.6
Dec-04] 0 0 0] Unobjectable Unobjectable 2.0 1.2 1.5 72 7.5 8.1 44.6 56.0 56.9
Jan-05 0 0 0] Unobjectable Unobjectable 1.8 1.0 1.0 72 7.5 7.5 45.8 54.6 56.5
Feb-05 0 0 0] Unobjectable Unobjectable 2.0 1.7 1.7 6.9 7.1 7.1 445 56.3 57.0
Mar-05 0 0 0] Unobjectable Unobjectable 25 1.3 13 6.7 7.1 7.0 459 58.6 58.5
Apr-05 0 0 0] Unobjectable Unobjectable 3.0 1.5 13 6.5 7.1 7.1 53.2 65.5 65.7
May-05 0 0 1) Unobjectable Unobjectable 34 1.9 2.0 7.1 72 7.2 50.3 59.8 62.2
Max 0 0 0] 13.6 2.5 2 73 8.8 8.1 102.4| 101.4]  109.5
Min 0 0 0] Unobjectable Unobjectable 0.8 03 0.4 6.1 6.8 6.8 38.8 40.0 40.4
Average 0.0 0.0 0.0 3.0 1.2 0.6 6.8 7.3 3.8 49.2 588 316
Total Solids Total D‘(S;;l‘;d Solids Suspended Solids Total Ha:i‘:zzs €aco; ca? Mg
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated
Jan-03 26.0 31.0 26.0 31.0 0.0 0.0 12.0 14.0 3.6 4.4 0.8 0.3
Feb-03 29.0 35.0 29.0 350 0.0 0.0 13.0 16.0 3.6 1.8 1.0 1.0
Mar-03 33.0 45.0 320 46.0 1.5 0.0 17.0 28.0 3.6 8.4 2.0 2.0
Apr-03 38.0 39.0 37.0 39.0 1.0 0.0 23.0 24.0 4.0 4.4 33 33
May-03 38.0 37.0 36.0 37.0 2.0 0.0 25.0 25.0 4.8 4.8 33 33
Jun-03 34.0 47.0 30.0 47.0 4.0 0.0 19.0 37.0 3.6 9.6 2.5 33
Jul-03 29.5 40.0 28.0 40.0 1.5 0.0 15.0 23.0 3.6 6.0 L5 2.0
Aug-03 26.0 31.0 25.0 31.0 1.0 0.0 16.0 20.0 32 4.8 2.0 2.0
Sep-03 31.5 36.0 30.0 36.0 1.5 0.0 16.0 23.0 32 6.0 2 2.0
Oct-03 26.0 345 26.0 34.5 0.0 0.0 16.0 20.0 32 5.6 2.0 1.0
Nov-03 27.0 34.0 27.0 340 0.0 0.0 16.0 22.0 3.6 5.6 1.8 2.0
Dec-03 30.0 39.0 30.0 39.0 0.0 0.0 17.0 26.0 3.6 6.4 2.0 25
Jan-04 30.0 39.0 30.0 39.0 0.0 0.0 16.0 25.0 3.6 6.4 1.8 23
Feb-04 26.0 30.0 26.0 30.0 0.0 0.0 14.0 19.0 3.6 52 1.3 1.5
Mar-04| 29.5 36.0 36.0 30.0 36.0 36.0 0.5 0.0 0.0 15.0 20.0 20.0 3.6 5.6 5.6 1.5 1.5 1.5
Apr-04 315 45.0 455 31.0 45.0 45.5 0.5 0.0 0.0 15.0 25.0 25.0 32 72 7.2 1.8 1.8 1.8
May-04 67.0 65.0 70.0 65.0 65.0 70.0 2.0 0.0 0.0 40.0 40.0 40.0 10.0 10.0 10.0 38 38 38
Jun-04] 34.0 36.0 36.0 335 36.0 36.0 0.5 0.0 0.0 14.0 16.0 16.0 32 4.0 4.0 1.5 15 15
Jul-04] 37.5 415 415 355 415 415 2.0 0.0 0.0 18.0 26.0 26.0 4.4 7.2 72 1.8 2.0 2.0
Aug-04 320 33.0 34.0 31.0 33.0 340 1.0 0.0 0.0 17.0 20.0 20.0 4.0 48 48 1.8 2.0 2.0
Sep-04] 33.0 33.0 335 320 33.0 335 1.0 0.0 0.0 15.0 19.0 19.0 4.0 4.8 48 13 1.8 1.8
Oct-04 31.0 315 315 31.0 315 315 0.0 0.0 0.0 17.0 17.0 17.0 4.8 4.8 48 1.3 13 13
Nov-04 28.0 325 34.0 28.0 325 34.0 0.0 0.0 0.0 14.0 18.0 18.0 3.6 4.8 4.8 1.3 1.5 1.5
Dec-04| 295 36.0 36.5 285 36.0 36.5 0.0 0.0 0.0 15.0 20.0 21.0 3.6 5.6 6.0 1.5 1.5 1.5
Jan-05 295 35.0 36.0 29.0 35.0 36.0 0.5 0.0 0.0 14.0 17.0 17.0 3.6 4.8 4.8 1.2 13 13
Feb-05 28.0 36.0 36.0 28.0 36.0 36.0 0.0 0.0 0.0 13.0 17.0 17.0 32 4.8 4.8 13 13 13
Mar-05 29.0 375 375 29.0 375 375 0.0 0.0 0.0 14.0 18.0 18.0 32 4.8 4.8 1.5 1.5 1.5
Apr-05 350 42.0 42.0 34.0 420 42.0 1.0 0.0 0.0 19.0 25.0 25.0 52 72 72 1.5 1.8 1.8
May-05 33.0 380 40.0 32.0 380 40.0 1.0 0.0 0.0 17.0 20.0 20.0 4.0 52 52 1.8 1.8 1.8
Max 67.0 65.0 70.0 65.0 65.0 70.0 4.0 0.0 0.0 40.0 40.0 40.0 10.0 10.0 10.0 38 3.8 3.8
Min 26.0 30.0 315 25.0 30.0 315 0.0 0.0 0.0 12.0 14.0 16.0 32 1.8 4.0 0.8 0.3 13
Average 32.1 37.8 20.3 314 37.8 20.3 0.8 0.0 0.0 17.0 22.1 11.0 39 57 3.0 1.8 1.9 0.9
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Table M31.4.4  Monthly Water Quality of Assonora Water Treatment Plant, 30MLD
Analysed by PWD’s Laboratory from January 2003 to May 2005 (2/2)

cr Total Alkalinity as CaCO; S0, Fe?' Mn?* NO,> KMnO, oxidizability as O,
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | Treated ]| Raw | Filtered | Treated | Raw | Filtered | Treated
Jan-03 6.0 6.0 12.0 13.0 0.0 0.0 0.05 0.05 0.00 0.00 0.6 0.0 0.2 0.0
Feb-03 6.0 6.0 13.0 16.0 0.0 0.0 0.05 0.05 0.24 0.00 0.4 0.0 0.2 0.0
Mar-03 6.0 6.0 16.0 29.0 0.0 0.0 0.06 0.05 0.00 0.00 1.3 0.0 0.2 0.0
Apr-03 6.0 6.0 21.0 23.0 0.0 0.0 0.30 0.05 0.00 0.00 0.7 0.0 0.2 0.0
May-03 6.0 6.0 23.0 23.0 0.0 0.0 0.06 0.05 0.00 0.00 0.4 0.0 0.2 0.0
Jun-03' 4.0 4.0 20.0 320 0.0 0.0 0.45 0.06 0.00 0.00 0.8 0.0 0.4 0.0
Jul-03: 6.0 6.0 16.0 20.0 0.0 0.0 0.10 0.05 0.00 0.00 0.9 0.0 0.3 0.0
Aug-03 6.0 6.0 17.0 17.0 0.0 0.0 0.20 0.05 0.00 0.00 0.4 0.0 0.3 0.0
Sep-03 6 6.0 17 20.0 0.0 0.0 0.05 0.05 0.00 0.00 0.8 0.0 0.2 0.0
Oct-03. 6.0 6.0 23.0 25.0 0.0 0.0 0.10 0.05 0.00 0.00 0.9 0.0 0.2 0.0
Nov-03 6.0 6.0 20.0 230 0.0 0.0 0.05 0.05 0.10 0.00 0.4 0.0 0.2 0.0
Dec-03 6.0 6.0 18.0 240 0.0 0.0 0.06 0.05 0.08 0.00 0.8 0.0 0.4 0.0
Jan-04| 6.0 6.0 18.0 26.0 0.0 0.0 0.10 0.05 0.00 0.00 1.9 0.0 0.4 0.0
Feb-04| 6.0 6.0 18.0 220 0.0 0.0 0.05 0.05 0.00 0.00 1.5 0.0 0.3 0.0
Mar-04 6.0 6.0 6.0 20.0 23.0 23.0 0.0 0.0 0.0 0.12 0.05 0.05 0.00 0.00 0.00 12 0.0 0.0 0.3 0.0 0.0
Apr-04| 6.0 6.0 6.0 21.0 35.0 320 0.0 0.0 0.0 0.08 0.05 0.05 0.00 0.00 0.00 1.0 0.0 0.0 03 0.0 0.0
May-04| 7.0 7.0 9.0 44.0 44.4 44.0 0.0 0.0 0.0 0.60 0.10 0.10 0.00 0.00 0.00 1.4 0.0 0.0 0.6 0.0 0.0
Jun-04 7.0 7.0 7.0 15.0 18.0 18.0 0.0 0.0 0.0 0.06 0.05 0.05 0.00 0.00 0.00 0.6 0.0 0.0 0.2 0.0 0.0
Jul-04 7.0 7.0 7.0 17.0 28.0 28.0 0.0 0.0 0.0 0.30 0.05 0.05 0.12 0.00 0.00 0.8 0.0 0.0 0.4 0.0 0.0
Aug-04 6.0 6.0 7.0 17.0 18.0 18.0 0.0 0.0 0.0 0.20 0.10 0.10 0.00 0.00 0.00 0.5 0.0 0.0 03 0.0 0.0
Sep-04| 6.0 6.0 7.0 16.0 21.0 21.0 0.0 0.0 0.0 0.06 0.06 0.06 0.00 0.00 0.00 0.4 0.0 0.0 0.2 0.0 0.0
Oct-04 6.0 6.0 6.0 18.0 19.0 19.0 0.0 0.0 0.0 0.06 0.05 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Nov-04 6.0 6.0 7.0 16.0 19.0 19.0 0.0 0.0 0.0 0.06 0.05 0.05 0.10 0.00 0.00 0.2 0.0 0.0 0.0 0.0 0.0
Dec-04| 6.0 6.0 6.0 19.0 240 25.0 0.0 0.0 0.0 0.06 0.05 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.2 0.0 0.0
Jan-05 6.0 7.0 8.0 18.0 19.0 19.0 0.0 0.0 0.0 0.40 0.06 0.06 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Feb-05 6.0 6.0 6.0 17.0 21.0 21.0 0.0 0.0 0.0 0.06 0.05 0.05 0.00 0.00 0.00 0.6 0.0 0.0 0.3 0.0 0.0
Mar-05 7.0 7.0 7.0 16.0 20.0 20.0 0.0 0.0 0.0 0.10 0.06 0.06 0.00 0.00 0.00 0.4 0.0 0.0 0.2 0.0 0.0
Apr-05; 7.0 7.0 8.0 17.0 250 25.0 0.0 0.0 0.0 0.10 0.06 0.06 0.12 0.00 0.00 0.5 0.0 0.0 0.3 0.0 0.0
May-05 6.0 8.0 10.0 17.0 18.0 18.0 0.0 0.0 0.0 0.20 0.10 0.10 0.00 0.00 0.00 0.8 0.0 0.0 0.3 0.0 0.0
Max 7.0 8.0 10.0 44.0 44.4 44.0 0.0 0.0 0.0 0.60 0.10 0.10 0.24 0.00 0.00 1.9 0.0 0.0 0.6 0.0 0.0
Min 4.0 4.0 6.0 12.0 13.0 18.0 0.0 0.0 0.0 0.05 0.05 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Average 6.1 6.2 37 18.6 229 12.1 0.0 0.0 0.0 0.14 0.06 0.03 0.03 0.00 0.00 0.7 0.0 0.0 0.3 0.0 0.0
BOD at 27°C and 3days DO F AP Plate Count on nutrient agar MPN of Coliform MPN of E.Coli.
(mg/L) (mg/L) (mg/L) (mg/L) no/100mL no/100mL no/100mL
Raw | Filtered | Treated | Raw | Filtered Raw_| Filtered | Treated | Raw | Filtered | Treated | Raw | Filtered | T Raw | Filtered | Treated | Raw | Filtered | Treated
Jan-03 0.5 0.0 0.0 0.0 0.0 0.00 0 0] 0 0 0 0 0|
Feb-03 0.5 0.0 0.0 0.0 0.0 0.00 0 0] 0 0 0 0 0 [U
Mar-03 0.5 0.0 0.0 0.0 0.0 0.00 86 2| 1100 0 0 150] 0 [U
Apr-03 0.5 0.0 0.0 0.0 0.0 0.00 0 0] 0 0 0 0 0 0|
May-03 0.5 0.0 0.0 0.0 0.0 0.00 0 0] 0 0 0 0 0 0|
Jun-03' 1.0 0.0 0.0 0.0 0.0 0.33 0 0] 0 0 0 0 0 [U
Jul-03: 1.0 0.0 0.0 0.0 0.0 0.21 0 0] 0 0 0 0 0 [U
Aug-03 0.5 0.0 0.0 0.0 0.0 0.04 127 3| 150 0 0 93 0 [U
Sep-03 0.5 0.0 0.0 0.0 0.0 0.02, 140| 1 93 0 0 43 0 U
Oct-03' 0.5 0.0 7.1 72 0.0 0.0 0.0 0.04 137 0] 460 0 0 240 0 U
Nov-03 0.5 0.0 7.1 72 0.0 0.0 0.0 0.04 70| 28 1 430 0 0 230 0 0|
Dec-03 1.9 0.0 72 0.0 0.0 0.0 0.05, 82 13 0| 460 23 0 460 0 0|
Jan-04| 1.2 0.0 73 7.4 0.0 0.0 0.0 0.00 82 13 0f 460 23 0| 460 0] [U
Feb-04| 0.8 0.0 73 7.4 0.0 0.0 0.0 0.00 88 40] 0] 460 460 0 460 240 [U
Mar-04 0.8 0.0 0.0 72 73 73 0.0 0.0 0.0 0.0 0.00 0.00 104 4 p) 43 0 0 23 0 0|
Apr-04| 0.6 0.0 0.0 7.2 7.4 7.5 0.0 0.0 0.0 0.0 0.00 0.00 135 75 2| 240 93 0 9 7| 0|
May-04| 1.2 0.0 0.0 6.9 7.0 72 0.0 0.0 0.0 0.0 0.00 0.00 107 67| 2| 1100 460 0] 460 93 0]
Jun-04 0.6 0.0 0.0 6.9 7.5 7.5 0.0 0.0 0.0 0.0 0.00 0.00 87 12 1 240 4 0] 240 0| 0]
Jul-04 1.1 0.0 0.0 7.1 72 72 0.0 0.0 0.0 0.0 0.10 0.1 220 140 3 93 93 0 43 21 [U
Aug-04 0.5 0.0 0.0 7.0 73 7.4 0.0 0.0 0.0 0.0 0.05 0.05 123 12 0| 240 43 0 93 0 0|
Sep-04| 0.5 0.0 0.0 7.0 7.4 74 0.0 0.0 0.0 0.0 0.05] 0.05] 192 15 0f 240 21 0 21 0 0
Oct-04 0.0 0.0 0.0 72 7.4 7.4 0.0 0.0 0.0 0.0 0.04 0.04 180 4 0] 460 9 0 240 0 [U
Nov-04 0.0 0.0 0.0 7.1 73 74 0.0 0.0 0.0 0.0 0.01 0.01 140 25 2| 460 39 0 21 7| 0|
Dec-04| 0.5 0.0 0.0 7.5 7.6 7.6 0.0 0.0 0.0 0.0 0.01 0.01 71 12 2| 1100 23 0 240 4 0|
Jan-05 0.0 0.0 0.0 7.5 7.6 7.6 0.0 0.0 0.0 0.0 0.01 0.01 88 5| 3] 93 0 0 28 0| [U
Feb-05 0.5 0.0 0.0 73 7.5 7.5 0.0 0.0 0.0 0.0 0.00 0.00 45 35 2| 93 4 0 0| 0| [U
Mar-05 0.5 0.0 0.0 7.5 7.8 7.8 0.0 0.0 0.0 0.0 0.00 0.00 112 12 0| 93 15 0 23 0 0|
Apr-05 0.5 0.0 0.0 74 7.6 7.6 0.0 0.0 0.0 0.0 0.00 0.00 178 15 2| 460 4 0| 240 0] 0
May-05 0.6 0.0 0.0 7.0 7.2 7.2 0.0 0.0 0.0 0.0 0.02 0.02, 120 35 0) 1100 3 [1) 23 1) [U
Max 1.9 0.0 0.0 7.5 7.8 7.8 0.0 0.0 0.0 0.0 0.3 0.1 220 140 3 1100 460 0] 460 240 0]
Min 0.0 0.0 0.0 6.9 7.0 72 0.0 0.0 0.0 0.0 0.0 0.0 0 0| 0| 0 0 0 0 0 0|
Average 0.6 0.0 0.0 5.0 4.8 3.8 0.0 0.0 0.0 0.0 0.0 0.0 93.6 19.6 0.8 3334 45.4 0.0 1324 12.8 0.0
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ty of Assonora Water Treatment Plant, 30MLD

Analysed by PWD’s Laboratory from January 2003 to May 2005 (1/2)

Figure M31.4.3 Monthly Water Quali
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ty of Assonora Water Treatment Plant, 30MLD

Analysed by PWD’s Laboratory from January 2003 to May 2005 (2/2)

Figure M31.4.3 Monthly Water Quali
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List of Reservoirs for the Assonora Water Supply Scheme (1/3)

Table M31.4.5
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List of Reservoirs for the Assonora Water Supply Scheme (2/3)

Table M31.4.5
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List of Reservoirs for the Assonora Water Supply Scheme (3/3)

Table M31.4.5
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M31.5 Sanquelim Water Supply Scheme

Table M31.5.1 lists the summary of asset data for the WTP and Table M31.5.2 contains detailed
asset data for the WTP. The plant schematic is shown on Figure M31.5.1. Tables M31.5.3
and M31.5.4 and Figures M31.5.2 and M31.5.3 show the data on monthly water quality at
Chandel Water Treatment Plant. Table M31.5.5 shows a list of existing reservoirs for

Sanquelim Water Supply Scheme.

Podocem WTP
The Podocem WTP was built recently (2003) and has a design capacity of 40 MLD. The

newly constructed raw water pump house supplies the plant with water from the Valvant River.
The water is pumped approximately 0.6 km from the river. There are three pumps (two duty).
These pumps are not adequately guarded. A record of running hours, loads etc. is logged.
The operation and maintenance of the pump house and treatment plant has been contracted to a
local company (run by a retired PHE engineer) on a three monthly basis. This may be revised

to be a longer contract (2-5 years).

The pump house compound also contains a pump house that was commissioned in 1992. It
contains two pumps (one duty). These pumps are not adequately guarded. This pump house
supplys 25 MLD to the Assonora WTP via a short rising main to a reservoir. The water is fed
by gravity from the reservoir to the Assonora WTP which is located approximately 20 km away.

A log of running hours, loads etc. is maintained.

A third pump house, which contains two pumps (one duty) was commissioned in 1972. This
pump house supplies water to the 12 MLD Sanquelim WTP via a 0.6 km rising main. This
pump house is untidy and the pumps are not adequately guarded. A log of running hours, loads

etc. 1s maintained.

Both the raw water pumping compound and the treatment plant compound are adequately gated,
fenced and secured by 24 hour on-site security personnel. The plant is in operation 24 hours a

day using a three shift system.

Flow measurement devices are not provided on-site. Therefore, the amount of raw water
supplied to the plant, as well as the amount of clean water fed to the transmission system via the

clean water reservoirs, is estimated based on pump design capacities and hours of operation.

Logs are maintained for pump running hours, loads etc, however maintenance records are not
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kept. There is a well established system of monthly oiling and greasing. However, other
maintenance is reactive. No operation and maintenance manuals are available. Training for
new staff is only provided on the job by existing experienced staff. There are no written or

formal safety systems for plant operation.

The treatment plant is manually controlled but the valves are operated remotely by pneumatic
actuators. The plant is new and appears to be in good working order, including the alum and
lime mixers.  Generally, the maintenance standards are good, however the pump

couplings/shafts are not adequately guarded.

Logs are kept for pump running hours, load, filter backwashing, and clear water reservoir levels.
However, there are no maintenance logs recording repairs to assets or maintenance/breakdown

problems. Logs are kept by the laboratory staff for chemical usage and treatment parameters.

Disinfection is achieved using gas chlorination. The chlorination uses one tonne cylinders.
There are usually two cylinders in the chlorine house at any one time. There are two vacuum
type chlorinators (Metito Mach4). Maintenance of the chlorinators is performed in-house,
however the chlorinators are not periodically calibrated and records of maintenance are not kept.
Operation and maintenance practices for chlorine use are poor. Ammonia solution is used to
detect leaks from the pipe and from the connection joints. There are no facilities to adequately
detect or contain gas leaks, in particular, no immersion tank is available. Personal breathing
apparatus is available in the laboratory but is not used or maintained. The copper connection
pipes are repaired locally and appear to be in poor condition. These existing pipes should be
discarded and not repaired. The galvanised iron feed pipe to the contact tank is badly corroded

and should be replaced.

The clean water reservoirs are cleaned annually. During cleaning, the covers are removed to
aid natural ventilation and to allow the workers to enter. The workers undertake the sludge

removal and flushing. There are no safety precautions, safety equipment or safety systems.

Sanquelim WTP
The WTP consists of a 7 MLD plant and a 5 MLD plant. Both of these plants were commissioned

around 1972. The plants are manually operated. Despite their age, the plants appear to be in good
working condition. Maintenance standards appear to be reasonable across the site, except for the
chemical mixing areas. The chlorine house is equipped with a one tonne cylinder and one vacuum
type chlorinator. There are no standbys. Logs are maintained for pump run hours, load, chemical

use and treatment parameters.
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Summary of Asset Register of Sanquelim Water Treatment Plant

Sanquelim Plant, SMLD and 7MLD

Table M31.5.1

(0]

6661 KA ‘parepd) pue pasiaoy — uonipg pary ], quauneai], pue Ajddng 101ep uo [enuely,, 0 SuLLRjAI AR ( ~ (] :9I0N

Anpoeg

I °¢ UWIL], UONUY I g ¢:oWI], UONUay IIOAIISIY UOISSTWISURIL],

qun guun | x W QO [=dWnjoA un [ X W OOZ=PWN[OA | I1djepm Ie3[) | JIorem\ Ri:li9)
[0-4"0°A o ‘U duno[y) ‘ssouprey ‘Autjexyy ‘Hd ‘Aipigmy, :Apysiunio SISA[euy
1D-Y ‘Hd :noy A1oag » Surdweg

QOIAIOS UI JON] (1S3, Jef ‘QOIAIdS-U] JON Jo Kouonbarg AIojeI0qRT

S)Iun g :101eULIo[y)
(83006 10U — 1oUTRIUOD) dUO) [) dULIO[Y)) pInbr

S)Iun g :101euLIo[y)
(83006 19U — JoUIERIUOD) SUO) [) dULIO[Y)) pInbr

Aupioe vonodyuIsiq

Syun ¢ yug, uonn[og Sun ¢ YUgL, UoNN[og JSTEEE]
QI IOpMOJ owr opmod | Suipagg owry
sjIun ¢ :uej uonnjog sjiun ¢ :juej uonnjog Aroe | Anproeq Suipeo,]
ey WnuIwNy A1 QeJIng wnun[y A1 | Su1pagg wnyy [eoTIayD
9e~+ (S
Ty ~9¢ Ay (1107wt 07°0) (¢ [[29/1U/W T 21ey ysemyoeg . (1190/,W/urt/ W 71°0) (¢ T[99/A/W '8 21ey ysemyoeg
(g9 | (11997 WUt/ ur 4 (, 199/IY/Wy,, :d1ey SULModS Iy WAIE~T (S | (Jpoojw/uru/w ;) (, 1109w, dyey BULN0OS A1y
~ 8%  pmpues (P/Wr G8I1) (¢ u/u £°L :o1ey Uonen|if Tg/ups~9¢ (P/WL9H6) (¢ IY/W 6°€ :o1EY UOnRI]
ueyy  ySiH (g uIseq/, W €€ 9/, W §9°9 18IV IN[L] /w09~y (g uIseq/ W g°LT 199/, W 6°€ [ BV IOI[1]
dwung we9'0 dwung we9'0
ysemyoeq 2 JIomolg ‘pues jo ﬂﬁmma “anw.o pueS Jo 9zZIS ANRPH ysemyoeq 2 I1omo[g ‘pues jo ﬂaﬁua nEEm&».O pueS Jo 9zZIS JAN_PH
Iy jo suonesyoadg SUISEq ¢ X UISBQ/S[POT X W9'Z; X WISy | 1y Jo suoneoyroadg suiseq ¢ X UISBQ/S[[997 X WG, X WES'S
uo paseg odA1 19911 pues pidey Ayaeln | uo paseg 9dA7, 10911 pues pidey Kaein 1
( (U ¢°/ 1) p/,W/ W 64 :SUIPEO] 08NS (¢ (U 8°97) p/,W/ W 9°g¢ :UIPLO] oeIng
SIYT ¢ — JYLE[) SIY 0°C — PYLE[D
UIwg'Z[ — UOTB[NIO0L] POLIdJ UONUA_J uIwi()'g — UOTIB[NII0L,] :POLIdJ UOTIUAJ
nun X WeE e,y X jn [ X Wg'gqy X
(wQ°g 2U0Z "290[) W('(T, HOYLE[D % UOHE[NIIOL] (W' ¢ QUOZ "290[) WY'¢ ] QYLD %9 UOHE[NIIOL]
P/ W/ w0y ~0€ (T uonoa[[0)) 1e1eydiIog/pod,] P/W/ W0y ~0€ (T uon09[[0)) Te1eydiIdg/pod,]
SIY G'T~T (1 | 10ue)  yum  odAl  MO[] [BJUOZLIOH  JR[NOIID) SIY GT~T (1 | 1ue)  ynm  odAl  MO[] [BIUOZLIOH IB[NOII) 10JBINOO0[JLIR]D)
(Surso( [eorwoy)) 10§) yun | (Surso( [eorwoy)) 10§) yun | qwny] [eysieq Anpoeg
jun | :9dKT, opeose) jyun | :9dAT, apeose) 10JeI0Y JuSUIIEdI,
UlRJA] UOISSIWUSURI],
QUIT [ X d'SIN/dTD X WO09 X wWuosyd PUIT [ X dTD X W9 X wWwoged | 101epm mey Anproeg
ATNYT ~€1 = dumng (Aqpuerg — 10 1) :o_wﬁE.wmmd.
oyey Jo “de) uSisoq N | XCMNOT T X WG Ly, X AU/ WG L€y “SHUN T3 MNOOT X WG Ly, X IU/UIHTEy NUN [ X MG/ X WGLy X I/ WY T, duing [BO1IA 1030 2 dung " g
wz'od ‘1M oef II9M OB | mey 29 oyejul

IOATY JUBARA

QU X dID X Wweosa

2% odig Sunoouuo)

I0JeA\ mey

SyIewYy

Aey Jo spudguo)

SyIeway

[ Adey Jo spudguo)

dTn L

a1 s

Qe Jo sweN

M31 - 120



2) Podocem Plant, 40MLD
Name of Facility Contents of Facility Remarks
Raw Water | Intake Well D8.0m X H3.5m X1 unit Valvant River
Intake & Raw | Connecting Pipe D900mm X H 13m X 1 unit
Water Jack Well & P. H. DS.0m X H21.0m X1 Line
Transmission P & Mot - — 3 T - Dosian C Fntak
Facility ump otor Vertical Pump: ~835m’/hr X "140.0m X 456kw X 3 units esign Cap. of Intal
(1 — Standby) Pump =
40MLD/system
Rising Main D750mm X 636m X M.S.P. X1 Line
Treatment Stilling Chamber W3.0m X13.0m X3 1m XY27.9m® X 1unit X* Imin RP: Retention period
Facility Aerator Cascade Type: 1 unit
Parshal Flume 1 unit (for Chemical Dosing)
Contact  Aeration | P17.0m X""5.0m X “1,135m® X 1unit X ®° 38.9min RP: Retention period
Tank
Flash Mixer 1 unit with Flocculation Channel
Clarifier Sludge Blanket Lamella Clarifier with PVC Tube Modules: 1): 2~2.5 hrs
Y14.0m X "14.0m X “M50m X 2 units 2): 30~40m*/m*d
Detention Period: Clarifier — 1.1 hrs !
Surface Loading for Clarifier: 107.1 m*m%d (74.4 mm/min) ?
Filter Gravity Rapid Sand Filter Type Based on
Y45m X M9.5m X 2cells/basin X 4 basins Specifications of Air
Effective Size of Sand:0.??mm, Depth of Sand: 0.22m Blower & Backwash
Filter Area: 21.4 m*/cell, 42.8 m*/basin Pump
Filtration Rate: 10.2 m/hr > (245 m/d) 3):  Higher  than
Air Scouring Rate: 7.2m/hr/cell *) (0.12m*/min/m?/cell) Standard(4.8 ~
Backwash Rate: 28.2m/hr/cell ¥ (0.47m’/min/m%/cell) — using | 6.0m/hr)
600m3 Backwash Tank 4): 36~54m/hr
5): 24~36m/hr
Dirty Water Sump P13.0m X"1.5m X “199m® X 1 unit
Clear Water | Parshal Flume lunit for Post-Chlorination
Transmission Clear Water | Total Volume=5,000 m X 2units
Facility Reservoir Retention Time: 4.6 hr
Chemical Alum Feeding | Dry Aluminum Sulfate
Feeding Facility | Facility Solution Tank: 3 units
Lime Feeding | Powder Lime
Facility Solution Tank: 3 units
Disinfection Facility | Liquid Chlorine (1 tone Container — net 900kg)
Chlorinator: 3 units
Laboratory Frequency of | In-Service, Jar Test: Not in Service
Sampling & | Every Hour: pH, Turbidity, R-Cl, D.O.
Analysis Fortnightly: 20 Parameters

Note: 1) ~ 4) are referring to “Manual on Water Supply and Treatment, Third Edition — Revised and Updated, May 1999”
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Schematic Sequence of Sanquelim Water Treatment Plant

Figure M31.5.1
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Present Conditions of Sanquelim Water Treatment Plant (1/9)
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Present Conditions of Sanquelim Water Treatment Plant (2/9)
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Present Conditions of Sanquelim Water Treatment Plant (3/9)
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Present Conditions of Sanquelim Water Treatment Plant (4/9)

Table M31.5.2

KIPE JO SIURIU0)

SUDLIOA\ BUDLI0A UONIPUO)) JO JUIWSSISSY SusLty
B jun rquny ALIQ
SunjIoa SunlIoA UONIPUO)) JO JUIWISSISSY
- jun Jquny|( J10jemadory
Supriop Supiiop Supliop UOHIPUOD) JO JUIWISSISSY
0s°TC1 w JYLIE) JO T
& OF'vL 3O €L MO 89T upu/wur | 3wpeory adeyng
0961 414 TIET Jun/ w BaIY ddepIng
MO TL9 7902 sLTl uw (g0
- 3O £¢61 MO S'6lT urw auoz Suikyuie))
- 6Tl 0’8 urw 9U07Z uonEMII0LY
W], UONuUIY
- L986 8'SEp yun/ W duoz SuikyLe)
- 8's9 1'67 nun/ W (suoz uoyenadolg
0°SH6 0°086 y'TS01 6'v9¥ Hun/ W jesAQ
ELLT (N
UOOSUOTA] J& AP B IDIM J, :UOSBIS UOOSUOA
Aep € uUQ :UO0SEIS [BIIUID) Suidpnysa( jo Aduanbaay
- 00°s (1]2% w “BI(J SUOZ "0[
- 00°0T 09°€T w dRpweEl( [[BPA0
0SH 00°s SE'€ 0T’e w Wdaq 13EA\
0S°0T 00'vI - - w P3uay
00°02 00'vI - - w LRI
SIMPOIA 2qn L, DA uonRI0)
PIM JPLIEL) B[PWET 19N ueld 25pnis 12194 dLIdd/pad ] 193ud) 1M 2K, O] [IU0ZLIOH JBMAILD) Joyuel) Jo ad4 L,
z I i nup JdqunN (iseg
- < c uonemseo))
000°1¢ 0S€°L 0ST'S jun/p/ w —
0'SL8 €90¢ 8'81¢ jun/ay; w Sueg
91 s 9'€ Nun/uiw/ W goede) udisq| 7 spyLIERD
IVLOL i .Q.w:z oy (€) 1¥J0L @w—.-z.h @ a1n s ()
S I d'L'AA Wddopod dL'A\ E:u:U:&w %«_:o&ﬁ— Jo oureN

M31 - 126



Present Conditions of Sanquelim Water Treatment Plant (5/9)
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Present Conditions of Sanquelim Water Treatment Plant (7/9)
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Present Conditions of Sanquelim Water Treatment Plant (8/9)
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Present Conditions of Sanquelim Water Treatment Plant (9/9)
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Table M31.5.3

Monthly Water Quality of Sanquelim Water Treatment Plant
Analysed by PWD’s Laboratory from January 2003 to May 2005 (1/2)

Color Odor Taste Turbidity pH Specific Conductivity Total Solids
(NTU) (/u mhos/cm) (mg/L)
Raw_| Filtered| Treated| Raw | Filtered] Treated| Raw | Filtered] Treated| Raw | Filtered| Treated| Raw | Filtered| Treated| Raw | Filtered | Treated| Raw | Filtered| Treated
Jan-03 0.0 0.0 Unobjectable Unobjectable 8.9 2.7 7.2 53.0 573 37.0 38.0
Feb-03 0.0 0.0 Unobjectable Unobjectable 53 1.2 7.0 7.1 54.9 66.3 36.0 42.0
Mar-03 0.0 0.0 Unobjectable Unobjectable 52 1.4 6.6 7.1 55.1 61.1 37.0 39.0
Apr-03 0.0 0.0 Unobjectable Unobjectable 7.0 1.8 6.3 6.9 51.9 55.9 34.0 36.0
May-03 0.0 0.0 Unobjectable Unobjectable 22 0.5 6.5 6.8 64.1 69.9 440 450
Jun-03 0.0 0.0 Unobjectable Unobjectable 7.5 1.5 6.3 7.2 68.5 80.5 46.5 52.0
Jul-03 0.0 0.0 Unobjectable Unobjectable 7.8 22 6.2 7.4 43.8 72.4 310  46.0
Aug-03 0.0 0.0 Unobjectable Unobjectable 7.8 2.4 6.7 7.4 39.1 50.3 275 32.0
Sep-03 0.0 0.0 Unobjectable Unobjectable 5.7 2.8 6.8 7.2 43.0 56.5 30.0 36.5
Oct-03 0.0 0.0 Unobjectable Unobjectable 7.4 1.1 7.0 7.4 50.2 59.6 345 38.0
Nov-03 0.0 0.0 0.0| Unobjectable Unobjectable 11.2 2.0 2.0 6.6 73 73 58.7 76.0 76.6| 415 49.0]  49.0]
Dec-03 0.0 0.0 0.0| Unobjectable Unobjectable 3.8 0.6 0.6 6.8 7.0 7.0 59.3 77.0 77.2 39.5 49.01  49.0]
Jan-04| Unobjectable Unobjectable
Feb-04 0.0) 0.0) 0.0] Unobjectable Unobjectable 52 2.0 2.1 6.9) 7.2 72 58.1 65.2 65.4] 385 42.0 42.0
Mar-04] 0.0) 0.0) 0.0) Unobjectable Unobjectable 4.1 1.1 1.1 6.8] 7.1 7.0) 623 61.8] 61.2] 41.0 39.0] 39.0]
Apr-04 0.0 0.0 0.0 Unobjectabl ‘Unobjectabl 42 0.9 1.0 6.7 6.9 7.0 62.7 62.9 61.8]  41.0] 40.0] 40.0
May-04 0.0 0.0 0.0 Unobjectable Unobjectable 2.9 0.6 0.5 6.7 7.2 7.2 65.8 88.4 88.1 425 56.5 56.0
Jun-04| 0.0 0.0 0.0 Unobjectable Unobjectable 24.2 6.4 7.4 6.5 8.0 8.0 48.7 96.2 97.3 39.0 63.5 64.0
Jul-04] 0.0 0.0 0.0 Unobjectable Unobjectable 232 29 25 7.1 8.2 7.2 43.0 61.7 61.2 34.0 39.5 39.0
Aug-04 0.0) 0.0] 0.0] Unobjectable ‘Unobjectable 322 4.9 2.4 7.1 7.2 7.2 43.7] 463 46.5 37.0] 31.0] 29.0]
Sep-04 0.0) 0.0) 0.0) Unobjectable Unobjectable 12.0] 2.4 2.0 73 7.4 75 52.9] 54.6] 54.8] 375 35.0] 35.0]
Oct-04 0.0 0.0 0.0 Unobjectable Unobjectable 1.0) 1.0 1.0 7.0 73 73 56.0 63.4 63.5 39.0] 405 40.5
Nov-04 0.0 0.0 0.0 bjectabl Unobjectabl 4.1 2.0 2.0 6.8 7.0 7.0 72.2 76.1 78.8]  47.0 50.0 51.0
Dec-04 Unobjectable Unobjectable
Jan-05 0.0 0.0 0.0 Unobjectable Unobjectable 9.1 1.5 1.8 6.7 7.1 7.2 49.7 51.2 51.3 35.0 33.0 33.0
Feb-05 0.0 0.0 0.0 Unobjectable Unobjectable 5.7 23 1.9 6.5 6.6 6.8 59.8 60.1 64.0|  40.0 38.00  40.0
Mar-05| 0.0 0.0 0.0 Unobjectable Unobjectable 3.9 2.0 2.0 6.9 7.0 7.0 59.4 64.1 65.3 39.0 41.0 410
Apr-05 0.0) 0.0] 0.0) Unobjectable Unobjectable 4.6) 1.9 2.0 6.6] 6.8] 7.0) 60.6] 61.5 61.8] 40.5 39.0] 39.0]
May-05 0.0 0.0 0.0 Unobjectable Unobjectable 4.8 2.0 22 6.7 7.4 8.2 69.5 71.0 70.5 45.5 450 45.0]
Max 0.0 0.0 0.0 322 6.4 7.4 73 8.2 8.2 722 96.2 97.3 47.0] 63.5 64.0
Min 0.0 0.0 0.0 Unobjectable Unobjectable 1.0) 0.5 0.5 6.2 6.6 6.8 39.1 46.3 46.5 27.5 31.0 29.0
Average 0.0 0.0 0.0 82 2.0 2.0 6.8 7.2 7.2 55.8 65.5 67.4 38.3 42.1 43.0]
Total Dissolved Solids(TDS) Suspended Solids Total Hardness as CaCO; (TA Ca** Mg** cr Total Alkalinity as CaCO;
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03 35.0 38.0 2.0 0.0 18.0]  21.0 4.0 6.0 2.0 E 6.0 6.0 18.0 22.0
Feb-03 34.0 42.0 2.0 0.0 10.0]  28.0 4.8 8.4 1.8] 1.8 6.0 6.0 14.0 15.0
Mar-03 35.0 39.0 2.0 0.0 20.0( 23.0 52 6.4 1.8] 1.8 6.0 6.0 20.0 24.0
Apr-03 32.0 36.0 2.0 0.0 17.0 20.0 4.4 5.6 1.5 1.5 6.0 6.0 23.0 27.0
May-03 43.0 2.0 0.0 22.0 25.0 4.4 6.0 2.8 2.5 8.0 8.0 23.0 27.0
Jun-03 44.0 52.0 2.5 0.0 23.0 33.0 4.8 8.8 2.8 2.8 6.0 6.0 22.0 28.0
Jul-03 28.0|  46.0 3.0 0.0 19.0 33.0 3.6 9.2 25 25 4.0 4.0 20.0 28.0
Aug-03 25.0 32.0 25 0.0 16.0]  24.0 3.6 6.4 1.8] 2.0 6.0 6.0 12.0 18.0
Sep-03 28.0 36.0 2.0 0.5 21.0( 25.0 4.0 6.0 2.8 25 4.0 22.0 18.0 0.0
Oct-03 32.0 38.0 2.5 0.0 21.0 26.0 4.0 6.0 2.8 2.8 6.0 6.0 23.0 28.0
Nov-03 38.0 49.0 49.0 35 0.0 0.0 25.0 32.0 320 6.0 8.8 8.8 25 2.5 25 6.0 6.0 6.0 26.0 33.0 33.0
Dec-03 38.0 49.0 49.0 1.5 0.0 0.0 18.0 26.0 26.0 5.6] 6.8 6.8 1.0 23 23 6.0 8.0 8.0 22.0 24.0 24.0
Jan-04]
Feb-04 37.0 42.0 42.0 15 0.0 0.0 13.0)  20.0f 200 4.8 52 52 15 1.8 1.8 8.0 8.0 8.0 21.0 24.0 24.0
Mar-04| 39.5 39.0 39.0 15 0.0 0.0 20.0 20.0] 200 52 52 52 1.8] 1.8] 1.8] 6.0 7.0 7.0 25.0 25.0 25.0
Apr-04[  40.0[  40.0[  40.0 1.0 0.0 0.0 19.0 19.0 19.0 43 4.8 48 1.8] 1.8 1.8 6.0 6.0 6.0 24.0 24.0 25.0
May-04 42.0 56.5 56.0 0.5 0.0 0.0 22.0 34.0 34.0 5.6 9.2 9.2 2.0 2.8 2.8 7.0 12.0 12.0 27.0 30.0 30.0
Jun-04] 31.0 61.5 62.0 8.0 2.0 2.0 15.0] 43.0] 430 3.6 12.8 12.8 1.5 2.8 2.8 7.0 10.0 10.0 14.0|  46.0| 46.0
Jul-04] 27.5 39.0 39.0 6.5 0.5 0.0 13.0 23.0 23.0 3.2 6.0 6.0 1.3 2.0 2.0 6.0 9.0 9.0 14.0 25.0 25.0
Aug-04 28.0 29.5 29.0 9.0 1.5 0.0 15.0 18.0 18.0 3.6 4.4 4.4 1.5 1.8 1.8 6.0 6.0 6.0 18.0 19.0 19.0
Sep-04 34.0 35.0 35.0 35 0.0 0.0 16.0 18.0 18.0 4.0 4.8 48 15 L5 L5 6.0 6.0 6.0 19.0 22.0 22.0
Oct-04 36.0 40.5 40.5 3.0 0.0 0.0 19.0] 240 240 5.6 6.4 6.4 13 2.0 2.0 6.0 6.0 6.0 22.0 26.0 26.0
Nov-04 46.0 50.0 51.0 1.0 0.0 0.0 23.0 30.0 30.0 6.0 7.6 7.6 25 2.8 2.8 7.0 9.0 9.0 29.0 32.0 32.0
Dec-04
Jan-05 32.0 33.0 33.0 3.0 0.0 0.0 14.0 15.0 15.0 4.0 4.4 4.4 1.0 1.0 1.0 6.0 6.0 6.0 20.0 22.0 22.0
Feb-05 38.0 38.0 40.0 2.0 0.0 0.0 20.0 20.0 20.0 4.8 4.8 4.8 2.0 2.0 2.0 7.0 7.0 7.0 21.0 21.0 21.0
Mar-05| 38.0 41.0 41.0 1.0 0.0 0.0 18.0 29.0 29.0 4.4 8.4 8.4 1.8 1.8 1.8 8.0 10.0 10.0 20.0 26.0 26.0
Apr-05 39.0 39.0 39.0 15 0.0 0.0 220 220 220 4.8 4.8 48 2.0 2.0 2.0 8.0 8.0 8.0 23.0 23.0 23.0
May-05 44.0 45.0 45.0 1.5 0.0 0.0 240 240] 240 6.0 6.0 6.0 23 23 23 7.0 7.0 7.0 24.0 24.0 24.0
Max 46.0 61.5 62.0 9.0 2.0 2.0 25.0( 43.0 430 6.0 12.8 12.8 2.8 2.8 2.8 8.0 22.0 12.0 29.0 46.0] 46.0
Min 25.0 29.5 29.0 0.5 0.0 0.0 10.0 15.0 15.0 32 4.4 4.4 1.0 1.0 1.0 4.0 4.0 6.0 12.0 0.0 19.0
Average 35.7 41.8 42.9 2.7 0.2 0.1 18.6 25.0 24.5 4.6 6.6 6.5 1.9 2.1 2.0 6.3 7.7 7.7 20.8 24.6 26.3
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Table M31.5.3

Monthly Water Quality of Sanquelim Water Treatment Plant

Analysed by PWD’s Laboratory from January 2003 to May 2005 (2/2)

M31 - 133

S0, Fe?* Mn** NO,> KMnOj oxidizability as O,] BOD at 27°C and 3days DO
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered [ Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03 0.0 0.0 0.64 0.10 0.00[  0.00 0.6 0.0 03 0.0 0.5 0.0
Feb-03 0.0 0.0 0.76 0.05 0.00[  0.00 0.7 0.0 03 0.0 0.8 0.0
Mar-03 0.0 0.0 1.00 0.06 0.00 0.00 0.8 0.0 03 0.0 0.0
Apr-03 0.0 0.0 0.00 0.10 0.00{  0.00 0.4 0.0 0.2 0.0 0.5 0.0
May-03 0.0 0.0 0.30 0.05 0.00 0.00 0.5 0.0 03 0.0 0.6 0.0
Jun-03 0.0 4.0 0.76 0.05 0.00{  0.00 0.6 0.4 0.4 0.2 0.8 0.5
Jul-03 0.0 0.0 0.75 0.60 0.00[  0.00 0.6 0.0 03 0.0 0.8 0.0
Aug-03 0.0 0.0 1.00 0.05 0.00[  0.00 0.8 0.0 0.4 0.0 12 0.0
Sep-03 0.0 0.1 1.15 0.00 0.00[  0.00 0.8 0.0 0.4 0.2 1.0 0.0
Oct-03 0.0 0.0 0.80 0.05 0.00 0.00 0.8 0.0 0.4 0.0 0.9 0.0
Nov-03 0.0 0.0 0.0 1.50 0.20 0.20 0.00[  0.00{  0.00 1.2] 0.4 0.0 0.6 0.2 0.0 1.5 0.5 0.0 72 74 7.4
Dec-03 0.0 0.0 0.0 0.64 0.06 0.06 0.00[  0.00{  0.00 0.8 0.0 0.0 0.3 0.0 0.0 1.0 0.0 0.0 74 7.5 7.5
Jan-04]
Feb-04 0.0 0.0 0.0 0.50 0.10 0.10 0.00[  0.00{  0.00 0.8 0.0 0.0 0.4 0.0 0.0 10| 0.0 0.0 7.1 74 7.5
Mar-04| 0.0 0.0 0.0 0.45 0.10 0.10 0.00[  0.00{  0.00 0.6 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 6.9 74 7.4
Apr-04 0.0 0.0 0.0 0.45 0.60 0.60 0.00 0.00 0.00 0.6 0.0 0.0 0.2 0.0 0.0 0.5 0.0 0.0 6.9 73 74
May-04 0.0 0.0 0.0 0.35 0.05 0.05 0.00[  0.00{  0.00 0.4 0.0 0.0 0.2 0.0 0.0 0.5 0.0 0.0 6.9 72 7.3
Jun-04] 0.0 0.0 0.0 3.90 0.30 0.30 0.00(  0.00{  0.00 1.6) 0.0 0.0 1.0 0.2 0.0 2.4 0.5 0.0 6.5 6.9 7.1
Jul-04] 0.0 0.0 0.0 1.50 0.30 0.10 0.00(  0.00{  0.00 1.8] 0.0 0.0 0.9 0.2 0.0 2.0 0.5 0.0 7.0 7.2 7.2
Aug-04 0.0 0.0 0.0 1.80 0.30 0.20 0.00[  0.00{  0.00 1.8] 0.1 0.0 0.9 0.2 0.0 2.0 0.5 0.0 73 73 7.4
Sep-04 0.0 0.0 0.0 0.65 0.10 0.10 0.00[  0.00{  0.00 0.6 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 7.1 74 7.4
Oct-04 0.0 0.0 0.0 0.50 0.10 0.10 0.00(  0.00{  0.00 0.6 0.0 0.0 0.4 0.0 0.0 1.0 0.0 0.0 7.1 73 73
Nov-04 0.0 0.0 0.0 0.40 0.15 0.15 0.00[  0.00{  0.00 03 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 7.1 72 73
Dec-04
Jan-05 0.0 0.0 0.0 0.60 0.10 0.10 0.00(  0.00{  0.00 0.6 0.0 0.0 0.8 0.0 0.0 1.5 0.0 0.0 73 74 7.5
Feb-05 0.0 0.0 0.0 0.40 0.10 0.10 0.00[  0.00{  0.00 1.2] 0.0 0.0 0.8 0.0 0.0 1.5 0.0 0.0 73 74 74
Mar-05 0.0 0.0 0.0 0.30 0.10 0.10 0.00(  0.00{  0.00 0.5 0.0 0.0 03 0.0 0.0 0.8 0.0 0.0 7.5 7.7 7.7
Apr-05 0.0 0.0 0.0 0.25 0.10 0.10 0.00 0.00 0.00 0.6 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 7.6 7.6 7.7
May-05 0.0 0.0 0.0 0.25 1.00 0.10 0.00| 0.00] 0.00 0.7 0.0 0.0 0.4 0.0 0.0 1.0 0.0 0.0 6.9 74 7.4
Max 0.0 4.0 0.0 3.90 1.00 0.60 0.00 0.00 0.00 1.8] 0.4 0.0 1.0) 0.2 0.0 2.4 0.5 0.0 7.6 7.7 7.7
Min 0.0 0.0 0.0 0.00 0.00 0.05 0.00 0.00 0.00 0.3 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 6.5 6.9 7.1
Average 0.0 0.2 0.0 0.80 0.18 0.15 0.00 0.00 0.00 0.8 0.0 0.0 0.4 0.0 0.0 1.0 0.1 0.0 7.1 74 7.4
F AP* Plate Count on nutrient agar MPN of Coliform MPN of E.Coli.
(mg/L) (mg/L) no/100mL no/100mL n0/100mL
Raw | Filtered | Treated| Raw | Filtered| Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw | Filtered| Treated
Jan-03 0.0 0.0 0.00 168 54 4 2,400 1,100 0 210 150 0
Feb-03 0.0 0.0 0.00] 0.00 312 36 1] 2.400] 240 0 460 95 0
Mar-03 0.0 0.00 288 195 0 4,600 2.400 0 1,100 93 0
Apr-03 0.0 0.0 25 12 0 2.400( 1,100 0 150 93 0
May-03 0.0 0.0 0.00 128 39 3| 1100 39 0 240 43 0
Jun-03 0.0 0.0 0.00 590 130 0 4,600 2.400 0 1,100 460 0
Jul-03 0.0 0.0 045 380 270 2| 4,600 460 0 1,100 240 0
Aug-03 0.0 0.0 0.20 328 81 2| 4,600 460 0 1,100 150 0
Sep-03 0.0 0.0 0.20 153 62 2 2400 1,100 0 1,100 240 0
Oct-03 0.0 0.0 0.04 140 48 3| 1,100| 1,100 0 460 240 0
Nov-03 0.0 0.0 0.0 0.06 0.06 224 72 3| 2400| 1,100 0 240 210 0
Dec-03 0.0 0.0 0.0 0.01 0.01 112 36 0 1,100 240 0 240 43 0
Jan-04|
Feb-04 0.0 0.0 0.0 0.00] 0.00 0.00 129 72 2 460 460 0 240 93 0
Mar-04 0.0 0.0 0.0 0.00 0.00 0.00 188 78 4 2,400 1,100 0 1,100 460 0
Apr-04 0.0 0.0 0.0 0.00] 0.00 0.00 217 40 1] 2,400] 93 0 1,100 230 0
May-04 0.0 0.0 0.0 0.00] 0.00 0.00 190 75 2| 2,400 460 0 1,200 93 0
Jun-04 0.0 0.0 0.0 0.00] 0.40 0.40 186 82 2 2400 1,100 0 210 93 0
Jul-04 0.0 0.0 0.0 0.00] 0.08 0.08 172 90 1] 4,600 460 0 2,100 93 0
Aug-04 0.0 0.0 0.0 0.00] 0.01 0.01 390 102 0 4,600 1,100 0| 2,400 460 0
Sep-04 0.0 0.0 0.0 0.01 0.01 190 90 2 1,100 460 0 460 240 0
Oct-04 0.0 0.0 0.0 0.00] 0.04 0.04 108 49 0 1,100 460 0 240 210 0
Nov-04 0.0 0.0 0.0 0.00] 0.01 0.01 178 54 2| 2,400 240 0 1,100 210 0
Dec-04|
Jan-05 0.0 0.0 0.0 0.00] 0.01 0.01 145 42 4 2,400 240 0 1,100 93 0
Feb-05 0.0 0.0 0.0 0.00] 0.00 0.00 177 132 1] 2,400| 1,100] 0 400 210 0
Mar-05 0.0 0.0 0.0 0.00] 0.00 0.00 92 39 1 460 33 0 460 9 0
Apr-05 0.0 0.0 0.0 0.00] 0.00 0.00 87 49 4 1,100 460 0 240 93 0
May-05 0.0 0.0 0.0 0.00] 0.00 0.00 128 72 3] 1.100 240 0 93 93
Max 0.0 0.0 0.0 0.00] 045 0.40 590 270 4 4,600 2,400 0 2,400 460 0
Min 0.0 0.0 0.0 0.00] 0.00 0.00 25 12 0 460 33 0 93 9 0
Average 0.0 0.0 0.0 0.00 0.06 0.04 201 78 2| 2.408 731 0 739 175 0
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Figure M31.5.2 Monthly Water Quality of Sanquelim Water Treatment Plant

Analysed by PWD’s Laboratory from January 2003 to May 2005 (1/2)

M31 - 134




uoijoaley Jojy asnen 9]qe1de00y —— pajead] —w— paJoyi{ —— mey —e—
> > S > = < 7 = <
5 3 g g 3 i s s i
f & f 4 * f 8 8 8
0 < R pian A
i) z
00§ = 0001 o 3
9 S 5
S o @
0001 M 0002 & o
o = S
S S 5
00S} 7 000¢ 3 B
> S >
=) 2 3
000z 8 0007 3 =
2 3
o0sz ™ 0o0s . .
w001/ “11°0'F 40 NdW w0t/ “ wioye) o NdIN W/ 'sdypg'Q,LE Fe JeSe JualnN uo Junoy sle|d
> o > = [ [ = [ > o > = [ [d = [ > =] > = [ g = [
1 R O O N ¢ f 0§ 8 5 £ & ¢ § & 8 ¢ & 2 f
o o 13 o o 9 S S o ° o o o 2 S S o & ° < s & & &
& R R R R 3 3 & S R : I3 R 3 8 8 ] 3 S 3 R 8 8 8
: T T T T T T T 00
1 0¢
]
B R e or S
" Z
@ g @
SN . 100 &
' L L 1 08
0ol
oa
> o > = [ [ = [ > [~ > = [ 3 = [ > o > = = 3 = [
¢ § & & £ 8 2 ¢ £ & & £ ¢ 2 ¢ ¢ & &8 ¢ £ 2
& R R * R 8 8 8 & f g g g 8 8 8 = & 2 )4 f { 8 8 8
ES = 4
5
o
® 2
8 a
<] &
p 5
3 g
@ F
= <
3
S
-
o
13

0,L¢ ¥& 40g Aep-g¢

> <] > = < » = )
2 & £ 5 5 @ 5 5
1 hi i b b 9 b 1
o > ° < > & S S
& R S R S 8 8 8
uj
<IN

000
500
0ro qu
510 m
020>
520
0€0

Go-1dy

Jos

ity of Sanquelim Water Treatment Plant

Analysed by PWD’s Laboratory from January 2003 to May 2005 (2/2)
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Table M31.5.4

Monthly Water Quality of Podosem Water Treatment Plant
Analysed by PWD’s Laboratory from January 2003 to May 2005 (1/2)

Color Odor Taste Turbidity pH Specific Conductivity Total Solids
(NTU) (/u mhos/cm) (mg/L)
Raw_| Filtered| Treated| Raw | Filtered] Treated| Raw | Filtered] Treated| Raw | Filtered| Treated| Raw | Filtered| Treated| Raw | Filtered | Treated| Raw | Filtered| Treated
Jan-03 Unobjectable Unobjectable
Feb-03 Unobjectable Unobjectable
Mar-03 Unobjectable Unobjectable
Apr-03 Unobjectable Unobjectable
May-03 Unobjectable ‘Unobjectable
Jun-03 0.0) 0.0] Unobjectable ‘Unobjectable 8.9 1.8 7.0) 673 69.5 46.0 44.0
Jul-03 0.0) 0.0) Unobjectable Unobjectable 71 0.0 6.5 46.4 33.0]
Aug-03 0.0 0.0 Unobjectable Unobjectable 7.5 0.8 6.7 6.8 48.0 49.9 34.0 32.0
Sep-03 0.0 0.0 Unobjectable Unobjectable 82 0.0 7.0 73 39.6 29.0
Oct-03 0.0 0.0 Unobjectable Unobjectable 7.0) 1.0 7.0 73 49.5 54.8 34.0 35.0
Nov-03 0.0 0.0 0.0| Unobjectable Unobjectable 11.5 12 1.4 7.1 7.1 7.2 65.4 68.7 69.2|  45.0| 43.0 43.0
Dec-03 0.0 0.0 0.0] Unobjectable Unobjectable 4.3 0.0] 0.5 7.1 7.1 57.5 62.8 39.0 40.0]
Jan-04 0.0 0.0 0.0| Unobjectable Unobjectable 10.7 0.0 1.8 7.0 7.3 57.5 65.2|  40.0 42.0
Feb-04 0.0) 0.0) 0.0] Unobjectable Unobjectable 5.1 0.6 0.0 7.1 7.1 575 62.0] 385 40.0
Mar-04] 0.0) 0.0) 0.0) Unobjectable Unobjectable 35 1.0 1.0 7.1 7.2 7.2 59.4] 60.6] 58.1 39.0] 38.0] 38.0]
Apr-04 0.0 0.0 0.0 Jnobjectabl Unobjectabl 42 12 1.1 7.0 73 73 59.7 63.4 63.9 395 40.5 40.5
May-04 0.0 0.0 0.0 Unobjectable Unobjectable 5.5 1.1 1.0 7.2 73 73 62.9 63.1 63.3 42.0] 40.0] 40.0]
Jun-04| 0.0 0.0 0.0 Unobjectable Unobjectable 29.0 1.0 12 6.6 6.5 6.9 46.9 50.9 52.5 39.0 325 335
Jul-04] 0.0 0.0 0.0 Unobjectable Unobjectable 26.0 22 0.5 7.2 7.2 7.0 40.8 44.4) 450 33.0 28.0 28.0
Aug-04 0.0 0.0 0.0 Unobjectable Unobjectable 24.7 32 2.0 7.2 7.2 7.2 43.6 45.5 45.6] 35.0 29.5 29.0
Sep-04 0.0) 0.0) 0.0) Unobjectable Unobjectable 103 1.3 0.4 73 75 75 52.7] 53.8] 53.7, 36.5 34.0] 34.0]
Oct-04 0.0) 0.0) 0.0) Unobjectable Unobjectable 10.0} 1.2 1.0 7.1 7.1 7.1 58.0] 59.2] 59.4] 395 38.0] 38.0]
Nov-04 0.0 0.0 0.0 Unobjectabl. Unobjectabl 4.7 2.0 1.0 7.0 73 74 68.7 74.5 744 455 475 415
Dec-04 0.0 0.0 0.0 Unobjectable Unobjectable 6.3 1.5 1.5 7.1 7.4 7.5 62.8 63.6 63.7| 420 41.0 41.0
Jan-05 0.0 0.0 0.0 Unobjectable Unobjectable 9.7 1.2 1.0 7.0 7.2 7.2 49.0 79.8] 488 35.0 32.0 32.0
Feb-05 0.0 0.0 0.0 Unobjectable Unobjectable 6.0 1.4 1.4 6.5 6.7 6.7 57.4 58.9 60.4 39.0 38.0 385
Mar-05| 0.0 0.0 0.0 Unobjectable Unobjectable 3.1 1.2 1.2 6.9 7.0 7.1 58.4 60.7 60.3 38.5 39.0 39.0
Apr-05 0.0) 0.0] 0.0) Unobjectable Unobjectable 52 1.9 1.9 6.8] 7.2 72 61.9] 62.0] 65.5 41.0 39.5 42.0
May-05 0.0 0.0 0.0 Unobjectable Unobjectable 4.8 2.0 22 7.0 7.1 8.2 64.6 64.9 64.7| 430] 415 41.5
Max 0.0 0.0 0.0 29.0 32 22 73 7.5 8.2 68.7 79.8 744|460 475 475
Min 0.0 0.0 0.0 Unobjectable Unobjectable 31 0.0 0.0 6.5 6.5 6.7 39.6 44.4| 450 29.0 28.0 28.0
Average 0.0 0.0 0.0 9.3 1.2 1.2 7.0 7.1 7.2 55.6 60.5 59.8 38.6 37.7 38.2
Total Dissolved Solids(TDS) Suspended Solids Total Hardness as CaCO; (TA Ca** Mg** cr Total Alkalinity as CaCO;
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03 43.0 44.0 3.0 23.0 24.0 4.8 5.2 2.8 2.8 6.0 8.0 21.0 19.0
Jul-03 30.0 3.0 17.0 3.6 2.0 4.0 19.0
Aug-03 31.0 32.0 3.0 18.0 18.0 4.0 4.0 2.0 23 6.0 6.0 10.0 9.0
Sep-03 26.0 3.0 17.0 3.6 2.0 4.0 19.0
Oct-03 32.0 35.0 2.0 0.0 20.0 24.0 4.0 5.6 25 2.5 6.0 6.0 20.0 20.0
Nov-03 41.0 43.0 43.0 4.0 0.0 0.0 24.0 25.0 25.0 6.0 6.4 6.4 23 23 23 6.0 8.0 26.0 26.0 26.0
Dec-03 37.0 40.0 2.0 0.0 18.0 18.0 4.4 4.4 1.8 1.8 6.0 6.0 21.0 20.0
Jan-04 37.0 42.0 3.0 0.0 19.0 23.0 4.4 6.0 2.0 2.0 6.0 6.0 23.0 23.0
Feb-04 37.0 40.0 15 0.0 20.0(  20.0 4.8 4.8 2.0 2.0 6.0 8.0 23.0 23.0
Mar-04| 38.0 38.0 38.0 1.0 0.0 0.0 20.0( 23.0 230 52 6.0 6.0 1.8] 2.0 2.0 6.0 7.0 7.0 26.0 27.0 27.0
Apr-04 38.0| 405 40.5 1.5 0.0 0.0 20.0( 20.0{ 200 5.6 5.6 5.6 15 1.5 1.5 6.0 6.0 6.0 24.0 24.0 24.0
May-04 40.0 40.0 40.0 2.0 0.0 0.0 20.0 20.0 20.0 4.8 4.8 4.8 2.0 2.0 2.0 7.0 7.0 7.0 24.0 24.0 24.0
Jun-04] 30.0 32.5 335 9.0 0.0 0.0 11.0 15.0 15.0 2.8 4.0 4.0 1.0 1.3 1.3 7.0 7.0 7.0 12.0 15.0 16.0
Jul-04] 26.0 28.0 28.0 7.0 0.0 0.0 12.0 14.0 14.0 2.8 3.6 3.6 1.3 1.3 13 6.0 6.0 6.0 14.0 16.0 16.0
Aug-04 28.0 29.0 29.0 7.0 0.5 0.0 15.0 17.0 17.0 3.6 4.0 4.0 1.5 1.8 1.8 6.0 6.0 6.0 17.0 17.0 17.0
Sep-04 335 34.0 34.0 3.0 0.0 0.0 18.0 18.0 18.0 4.8 4.8 48 15 L5 L5 7.0 7.0 7.0 20.0 20.0 22.0
Oct-04 37.0 38.0 38.0 2.5 0.0 0.0 19.0/  20.0f 20.0 4.4 4.8 4.8 2.0 2.0 2.0 6.0 6.0 6.0 21.0 21.0 21.0
Nov-04 44.0 475 475 1.5 0.0 0.0 24.0( 260 260 5.6 6.4 6.4 25 25 25 7.0 7.0 7.0 25.0 28.0 28.0
Dec-04 40.0 41.0 41.0 2.0 0.0 0.0 20.0 21.0 21.0 4.8 5.2 52 2.0 2.0 2.0 7.0 7.0 7.0 23.0 24.0 24.0
Jan-05 32.0 32.0 32.0 3.0 0.0 0.0 14.0 15.0 15.0 4.0 4.4 4.4 1.0 1.0 1.0 7.0 7.0 7.0 19.0 20.0 20.0
Feb-05 37.0 38.0 38.5 2.0 0.0 0.0 18.0 19.0 19.0 4.4 4.8 4.8 1.8 1.8 1.8 7.0 7.0 7.0 20.0 20.0 20.0
Mar-05| 37.5 39.0 39.0 1.0 0.0 0.0 18.0 22.0 22.0 4.4 5.6 5.6 1.8 2.0 2.0 8.0 8.0 8.0 20.0 21.0 21.0
Apr-05 395 395 42.0) 15 0.0 0.0 20.0( 20.0{ 200 4.8 4.8 52 2.0 2.0 2.0 8.0 8.0 9.0 22.0 22.0 22.0
May-05 41.5 41.5 41.5 1.5 0.0 0.0 21.00 21.0f 210 4.8 4.8 4.8 23 23 23 7.0 7.0 7.0 22.0 22.0 22.0
Max 44.0 475 475 9.0 0.5 0.0 24.0( 26.0[ 26.0 6.0 6.4 6.4 2.8 2.8 25 8.0 8.0 9.0 26.0 28.0 28.0
Min 26.0 28.0 28.0 1.0 0.0 0.0 11.0 14.0 14.0 2.8 3.6 3.6 1.0 1.0 1.0 4.0 6.0 6.0 10.0 9.0 16.0
Average 35.7 37.6 38.2 29 0.0 0.0 18.6 20.1 19.8 4.4 5.0 5.0 1.9 1.9 1.8 6.3 7.0 6.8 20.5 20.9 21.8
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Table M31.5.4

Monthly Water Quality of Podosem Water Treatment Plant
Analysed by PWD’s Laboratory from January 2003 to May 2005 (2/2)

M31 - 137

S0, Fe?* Mn** NO,> KMnOj oxidizability as O,] BOD at 27°C and 3days DO
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered [ Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03 0.0 0.50 0.06 0.00 0.6 0.4 0.8
Jul-03 0.0 0.64 0.00 0.8 0.4 10|
Aug-03 0.0 0.0 0.80 0.05 0.00[  0.00 0.9 0.0 0.4 0.0 10| 0.0
Sep-03 0.0 1.30 0.00 1.2] 0.4 1.2
Oct-03 0.0 0.0 0.76 0.05 0.00 0.00 0.6 0.0 0.4 0.0 0.8 0.0
Nov-03 0.0 0.0 0.0 1.60 0.10 0.10 0.00[  0.00{  0.00 1.2] 0.0 0.0 0.8 0.0 0.0 1.6 0.0 0.0 73 74 7.5
Dec-03 0.0 0.0 0.75 0.06 0.00 0.00 0.8 0.0 0.4 0.0 1.0 0.0 73 74
Jan-04 0.0 0.0 0.60 0.05 0.00 0.00] 1.2] 0.0 0.4 0.0 1.0 0.0 7.1 7.5
Feb-04 0.0 0.0 0.40 0.05 0.00[  0.00 0.6 0.0 0.2 0.0 0.5 0.0 7.1 75
Mar-04| 0.0 0.0 0.0 0.40 0.06 0.06 0.00[  0.00{  0.00 0.6 0.0 0.0 0.2 0.0 0.0 0.5 0.0 0.0 6.0 73 7.3
Apr-04 0.0 0.0 0.0 0.45 0.06 0.06 0.00 0.00 0.00 0.7 0.0 0.0 03 0.0 0.0 0.6 0.0 0.0 6.9 7.2 74
May-04 0.0 0.0 0.0 0.60 0.05 0.05 0.00[  0.00{  0.00 0.8 0.0 0.0 0.4 0.0 0.0 0.9 0.0 0.0 6.9 73 7.3
Jun-04] 0.0 0.0 0.0 2.60 0.10 0.10 0.00(  0.00{  0.00 1.8] 0.0 0.0 1.2 0.0 0.0 3.0 0.0 0.0 6.5 6.9 7.0
Jul-04] 0.0 0.0 0.0 1.40 0.12 0.10 0.00(  0.00{  0.00 1.9) 0.0 0.0 1.0 0.0 0.0 2.1 0.0 0.0 7.0 7.2 7.2
Aug-04 0.0 0.0 0.0 1.40 0.20 0.10 0.00[  0.00{  0.00 1.5] 0.0 0.0 0.8 0.0 0.0 1.6 0.0 0.0 7.1 72 72
Sep-04 0.0 0.0 0.0 0.50 0.10 0.10 0.00[  0.00{  0.00 0.5 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 7.1 74 7.4
Oct-04 0.0 0.0 0.0 0.55 0.06 0.06 0.00(  0.00{  0.00 0.6 0.0 0.0 0.4 0.0 0.0 0.9 0.0 0.0 72 74 74
Nov-04 0.0 0.0 0.0 035 0.15 0.15 0.00[  0.00{  0.00 03 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 6.9 73 73
Dec-04 0.0 0.0 0.0 0.55 0.10 0.10 0.00[  0.00{  0.00 0.4 0.0 0.0 0.4 0.0 0.0 1.0 0.0 0.0 7.1 73 7.3
Jan-05 0.0 0.0 0.0 0.65 0.10 0.10 0.00(  0.00{  0.00 0.6 0.0 0.0 0.8 0.0 0.0 1.0 0.0 0.0 72 74 7.4
Feb-05 0.0 0.0 0.0 0.50 0.10 0.10 0.00[  0.00{  0.00 0.5 0.0 0.0 0.4 0.0 0.0 1.0 0.0 0.0 73 75 7.5
Mar-05 0.0 0.0 0.0 0.35 0.05 0.05 0.00(  0.00{  0.00 0.4 0.0 0.0 0.2 0.0 0.0 0.6 0.0 0.0 75 7.7 7.7
Apr-05 0.0 0.0 0.0 0.40 0.10 0.10 0.00 0.00 0.00 0.7 0.0 0.0 0.4 0.0 0.0 1.0) 0.0 0.0 7.5 7.6 7.6
May-05 0.0 0.0 0.0 0.40 0.10 0.10 0.00| 0.00] 0.00 0.6 0.0 0.0 0.4 0.0 0.0 0.9 0.0 0.0 7.0 7.3 7.3
Max 0.0 0.0 0.0 2.60 0.20 0.15 0.00 0.00 0.00 1.9 0.0 0.0 1.2] 0.0 0.0 3.0 0.0 0.0 75 7.7 7.7
Min 0.0 0.0 0.0 0.35 0.05 0.05 0.00 0.00 0.00 0.3 0.0 0.0 0.2 0.0 0.0 0.5 0.0 0.0 6.0 6.9 7.0
Average 0.0 0.0 0.0 0.77 0.09 0.09 0.00 0.00 0.00 0.8 0.0 0.0 0.5 0.0 0.0 1.1 0.0 0.0 7.1 7.3 7.4
F AP Plate Count on nutrient agar MPN of Coliform MPN of E.Coli.
(mg/L) (mg/L) no/100mL no/100mL n0/100mL
Raw | Filtered | Treated| Raw | Filtered| Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw | Filtered| Treated
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03 0.0 0.0 0.05 524 5 3| 4,600 0 0| 2,400 0 0
Jul-03 0.0 0.0 0.01 315 5 0| 2.400 0 0 1,100 0 0
Aug-03 0.0 0.0 293 68 3| 2,400 240 0 460 43 0
Sep-03 0.0 0.0 103 48 0 2,400 460 0 460 240 0
Oct-03 0.0 0.0 0.01 156 51 2| 2,400 93 0 460 23 0
Nov-03 0.0 0.0 0.0 0.02 0.02 235 42 4 2,400 93 0 150 23 0
Dec-03 0.0 0.0 0.0 0.02 204 4 2| 4,600 0 0 210 0 0
Jan-04| 0.0 0.0 0.0 0.00 83 21 1 1,100] 93 0 75 0 0
Feb-04 0.0 0.0 0.00] 0.00
Mar-04 0.0 0.0 0.0 0.00 0.00 0.00 179 34 3| 2,400 93 0 460 23 0
Apr-04 0.0 0.0 0.0 0.00] 0.00 0.00 119 24 3| 2,400 43 0 460 23 0
May-04 0.0 0.0 0.0 0.00] 0.00 0.00 127 66 1] 2.400] 460 0 150 93 0
Jun-04 0.0 0.0 0.0 0.00] 0.00 0.00 188 34 0| 4,600 75 0| 2,400 20 0
Jul-04 0.0 0.0 0.0 0.00] 0.01 0.01 194 59 0| 2,400 240 0 1,100 93 0
Aug-04 0.0 0.0 0.0 0.00] 0.01 0.01 308 12 0| 4,600 23 0 1,100 0 0
Sep-04 0.0 0.0 0.0 0.00] 0.00 0.00 121 5 0 2,400 9 0 460 0 0
Oct-04 0.0 0.1 0.1 0.00] 0.08 0.08 223 9 1] 2.,400] 43 0 1,100 15 0
Nov-04 0.0 0.0 0.0 0.00] 0.04 0.04 162 16 1] 2.400] 93 0 210 15 0
Dec-04] 0.0 0.0 0.0 0.00 0.02 0.02 102 18 4 1,100 43 0 210 4 0
Jan-05 0.0 0.0 0.0 0.00] 0.01 0.01 122 18 0| 2,400 43 0 1,100 23 0
Feb-05 0.0 0.0 0.0 0.00] 0.00 0.00 162 18 1] 2.,400] 150 0 1,100 4 0
Mar-05 0.0 0.0 0.0 0.00 0.00 0.00 112 12 0 2,400 9 0 210 0 0
Apr-05 0.0 0.0 0.0 0.00] 0.00 0.00 93 15 3| 2,400 150 0 240 23 0
May-05 0.0 0.0 0.0 0.00] 0.04 0.04 120 74 3] 2400 240 0 240 93 0
Max 0.0 0.1 0.1 0.00] 0.08 0.08 524 74 4 4,600 460 0 2,400 240 0
Min 0.0 0.0 0.0 0.00] 0.00 0.00 83 4 0 1,100 0 0 75 0 0
Average 0.0 0.0 0.0 0.00 0.02 0.01 185 29 2| 2,670 117 0 689 33 0
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Figure M31.5.3 Monthly Water Quali

Analysed by PWD’s Laboratory from January 2003 to May 2005 (1/2)
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Figure M31.5.3 Monthly Water Quality of Podosem Water Treatment Plant

Analysed by PWD’s Laboratory from January 2003 to May 2005 (2/2)
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List of Reservoirs for the Sanquelim Water Supply Scheme

Table M31.5.5
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M31.6 Dabose Water Supply Scheme

The scheme consists of a 5 MLD plant, commissioned around 1992. We are told that the plant is
currently running at 7 MLD to help met demand.

The raw water pump house contains two pumps (one duty) and takes water from the Madei

River. The pumps are well guarded.

The plant is manually operated. The plant appears to be in good working condition despite its
age. There are no flow measuring devices. Security arrangements at the site are good.
Maintenance standards are very good, except for at the chemical mixing areas. The chlorine
house is equipped with two No. 1 tonne cylinders and one vacuum type chlorinator. There is
no standby chlorinator. An immersion tank is available. The chlorination system appears to

be well maintained and tidy.

A standby generator is available at the site for use during power failures. Records of pump

operating hours, loads, chemical use and treatment parameters are logged.

Table M31.6.1 lists the summary of asset data for the WTP and Table M31.6.2 contains detailed
asset data for the WTP. The plant schematic is shown on Figure M31.6.1.

Table M31.6.3 and Figure M31.6.2 show the data on monthly water quality at Dabose Water

Treatment Plant. Table M31.6.4 shows a list of existing reservoirs for Dabose Water Supply

Scheme.
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Table M31.6.1

Summary of Asset Register of Dabose Water Treatment Plant

Name of Facility

Contents of Facility

Remarks

Raw Water
Intake & Raw
Water
Transmission
Facility

Jack Well &
Connecting Pipe

P6.0m X "17.0m
D400mm X CIP X 7.0m X 1 Line

Manderi River

Pump & Motor

Vertical Pump: 2260m*/hr X #42m X 45kw X 2 units (1 — Standby)
Submersible Pump: 2100m’/hr X H42m X 20kw X 1 unit

Design Cap. of Intake
Pump = 6.5SMLD

Raw Water | D350mm X 300m X CIP X1 Line
Transmission Main
Treatment Aerator Cascade Type: 1 unit
Facility Parshal Flume & | Each 1 unit (for Chemical Dosing)
Flash Mixer
Clarifloccculator Circular Horizontal Flow Type with Center Feed/Peripheral | 1): 2~2.5 hrs
Collection 2): 30~40m*/m%d
Flocculation & Clarifier: 26.0m (Flocc. Zone 3.0m) X “°4.0m X 1
unit
Detention Period: Flocculation — 7.8min
Clarifier — 9.6hrs ”
Surface Loading for Clarifier: 10 m*/m%d (7.0 mm/min) ?
Filter Gravity Rapid Sand Filter Type Based on
Y47m X 5.00m X 2cells/basin X 3 basins Specifications of Air
Effective Size of Sand:0.??mm, Blower & Backwash
Depth of Sand: 0.?7m Pump
Filter Area: 11.75 m’/cell, 23.5 m*/basin 3): 4.8~6.0m/hr
Filtration Rate: 5.0 m/hr®  (74.5 m/d) 4): 36~54m/hr
Air Scouring Rate: 22.2 m/hr/cell ¥ (0.37m’/min/m*/cell) 5): 24~36m/hr
Backwash Rate: 12 m/hr/cell ® (0.20m*/min/m?/cell)
Clear Water | Clear Water Sump P11.5m X X “P4.0m X 1 unit
Facility Total Volume=415 m*
Retention Time: 2.0 hr
Chemical Alum Feeding | Dry Aluminum Sulfate
Feeding Facility | Facility Solution Tank: 2 units
Lime Feeding | Powder Lime
Facility Solution Tank: 2 units
Disinfection Facility | Liquid Chlorine (1 tone Container — net 900kg)
Chlorinator: 2 units
Laboratory Frequency of | Not In-Service, Jar Test: Not in Service
Sampling & | Daily test: pH, R-Cl
Analysis Fortnightly: 20 Parameters
Clear Water | Transmission Pump | Horizontal Centrifugal Pump: Design  Cap. of
Transmission & Motor @230m’/hr X M95m X 110kw X 3 units (1 or 2 — Standby) Pump = 11IMLD
Facility Rising Main D300mm X CIP X 15m X 1 Line
D350mm X CIP X 800m X 1 Line
Clear Water | ®16.0m X X “P4.0m X 1 unit
Reservoir (MBR) Total Volume=800 m’

Note: 1) ~ 4) are referring to “Manual on Water Supply and Treatment, Third Edition — Revised and Updated, May 1999
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Dabose WTP Schematic Sequence,
not to scale

Gravity feed to
Valpoiand
surrounding villages
area

Figure M31.6.1

MBR 800m3

Madei River intake

Jack well/
Pump House.
3 pumps

Aerator

Parshall Flume

Flash Mixer

@l

5 MLD (6.5KLD)
Clarifier

Dabose WTP
5 MLD (6.5 MLD)

Alum &
Lime
dosing

Rising Main to MBR

3 No. Rapid Sand Filters

Diesel
Generator
250kVA

Clear Water
Pump House

Power Sub-Station

3 Pumps

Schematic Sequence of Dabose Water Treatment Plant
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Table M31.6.2 Present Conditions of Dabose Water Treatment Plant (1/6)
Item Contents Remarks
Background
Covered Area for Water Supply | Taluka |Part of Sattari
Name of Plant
Number of W.T.P. Number @
Capacity of Plant MLD 5
m*/d 5,000
Raw Water Resources River Madei
Dam
Year of Construction Year 1990 - 1992
Year of Commission Year 1992
Expected 10 MLD
Augmentation
Plan
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Table M31.6.2 Present Conditions of Dabose Water Treatment Plant (2/6)

Name of Facility Contents of Facility Remarks
Capacity of Raw Water Intake & MLD 5.25 : 5% Loss of Nominal Capacity
Water Treatment Plant m/d 5,250

|Head Water Works : Raw Water Intake
Intake Well |Diameter m 6.00
Height m 8.00
Water Depth m ?
Volume m°/unit 0.0
Water Level of River
H.W.L. m ?
L.W.L m ?
Connecting [Diameter mm 400 C= 110
Pipe Length m 7.0 D= 0.4
Material CIP Q= 0.0608;
Velocity m/sec 0.484
Loss of Head m 0.006 : Hazen-Williams Formula
Jack Well & |Diameter m 6.00
Pump House |Height m 17.00
Water Depth m ?
Volume m°/unit 0
Detension Time min 0.00
Control Width m 4.0
Room Length m 4.0
Area of Floor m’ 16.0
Raw Water [Capacity O/sec 72.2 27.8
Pump m*/min 4.33 1.67
m*/hr 260 100
m*/d 6,240 2,400
Number unit 2 1
Stand-by unit 0 1
Total Capacity m’/d 12,480 Not 24 hrs Running
Head m 42.0 42.0
Type of Pump Centrifugal Submersible
Maker Jyoti (V.T.)
Year of Manufacture 1992 1996
Assessment of Condition Working Condition
Raw Water |Motor Output HP 60 27
Motor kW 45 20
Number Unit 2 1
Maker Kirlosker -
Year of Manufacture 1992 1996
Assessment of Condition Working Condition
Raw Water |Diameter mm 350
Transmission | Length m 300
Line Material CIP
Velocity m/sec 0.174
Loss of Head m 0.500 : Hazen-Williams Formula
Assessment of Pipe Good
Condition Valve Good
[Water Treatment Plant
Aerator Capacity m>/hr 218.8 208|: Answer to Questionnare
m*/d 5,250 4,992
Number Unit 1
Diameter m 3.65
Height m ?
EL of Top Aerator m ?
Assessment of Condition Working
Parshal Number Unit 1
Flume Assessment of Condition Working
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Table M31.6.2 Present Conditions of Dabose Water Treatment Plant (3/6)
Name of Facility Contents of Facility Remarks
Flash Mixer |Number | Unit 1
Assessment of Condition Working
Clarifiers /  |Dsign Capacity | m’/min/unit 3.6
Settling Tank m>/hr/unit 218.8
(Coagulation m°/d/unit 5,250
Basin) Number Unit 1
Type of Clarifier Circulaar Horizontal Flow Type with Center
Feed /Peripherical Collection
Water Depth m 4.00
Overall Diameter m 26.00
Flocc. Zone Dia. m 3.00
Frequency of Desludging Once a Day : General Season
Twice a Day : Monsoon Season
Volume
Overall]  m*/unit 2,123.7
Flocculation Zone| m>/unit 28.3
Clarifying Zone| m*/unit 2095.4423
Retention Time
Flocculation Zone min 7.8
Clarifying Zone min 574.7 OK
Overall min 582.5
Surface Area m’/unit 523.9
Surface Loading| mm/min 7.0 OK
W.L. of Clarifier m ?
Assessment of Condition Working
Flocculator &(Number | unit 1
K:;‘;lgemen ¢ Assessment of Condition Working
Filter Design Capacity| m®/hr/unit 72.9
m’/d/unit 1,750
Number Unit 3
Type Rapid Sand Gravity Filter
Width m 5.00
Length m 4.70
Water Depth m ?
Filtered Area m’/unit 23.5
Velocity mY/d/m’ 74.5 OK
Filter Media Standard Size
E.S. of Sand mm ? : E.S. = Effective Size
Depth of Sand mm ?
Type of Underdrain System ?
Year Replacement of Media |Replacement (Year: Jun. '05)
W. L. of Filter m ?
Assessment of Condition Working
Filter Air Scourin 3, . 2 NO
Washing Rate ‘ m’/min/m 037
Criteria & Air Scouring Time min 5
Method Backwash Rate 3, ., 2 NO
m’/min/m 0.2
Backwashing Time min 10
Frequency of Washing General : Once a Day
Maximum : Once a Day
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Table M31.6.2 Present Conditions of Dabose Water Treatment Plant (4/6)

Name of Facility Contents of Facility Remarks
Backwash  |Capacity m’/min 5.46
Pump & m>/hr 327.6
Motor m/d 7,862

Number unit 2
Stand-by unit 1
Total Capacity m’/min 5.46
m’/d 7,862.4
Head m 17.0
Type of Pump Centrifugal
Motor Output HP
kW 26.0
Assessment of Condition Working
Air Blower [Capacity m>/min 8.80
m*/hr 528.0
m*/d 12,672
Number unit 2
Stand-by unit 1
Total Capacity m>/min 8.80
m’/d 12,672
Head mm WG
Motor Output HP
kW 9.3
Maker
Assessment of Condition Working
Clear Water |Diameter m 11.50
Reservoir Water Depth m 4.00
(Sump) Number Unit 1
Volume m’ 415
Total m’ 415
Detention Time hr 2.0
Last Date of Cleaning Pediodical
Water Level ?
m 4
Assessment of Condition Working
|Chemical Facility
Alum Feeding|Capacity kg/hr
Facility m’/unit 2.0
Diameter m
Width m
Length m
Height m
Volume m’
Number . 2
Stand-by Unit
Assessment of Condition Working
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Use of Test Reports

As per Format

Frequency of Sampling & Analysis

pH & Residual ClI : 3 Times/Day

20 Parameters Test : 2 Times/Month

General Quality of Water

Treatable with conventional Water Treatment
Process

Table M31.6.2 Present Conditions of Dabose Water Treatment Plant (5/6)
Name of Facility Contents of Facility Remarks
Lime Feeding|Capacity kg/hr
Facility m’/unit 1.0
Diameter m
Width m
Length m
Height m
Volume m’
Number . 2
Stand-by Unit
Assessment of Condition Working
Disinfection [Chemical Used Liquid Chlorine
System Type of Plant & Machinery |Pre & Post
Capacity kg/hr 2.0
Number . 2
Stand-by Unit
Safty Measures Taken Clynder Emercing Tank
Commissioned 1992
Assessment of Condition Working Condition
[Laboratory
Chemical Testing Laboratory Not Provided
Jar Testing ?
Availability of Skilled Chemists 3 Persons
Availability of Required Chemicals From A a Store

: 2 month store

Raw Water Quality Turbid., Low pH
Clear Water Quality Excellent
[Transformers
Number of Transformer 1 (#)) 3
Pole Mounted / Pad Mounted Pole Pole Floor
Capacity kVA 200 200 630
Number Unit 1 1 1
Stand-by 1|: Diesel Generator: 250 kVA
Commissioned 1992 1992 Old Set
Likely Design Life Year 30 30 -
Last Replacement Nil Nil Nil
Assessment of Condition Good Good Good
[Equipment Status
Flow Meters No Flow Meters
Other Operating Valves Working
[Other Important Assets
Valve's Condition Working Condition
Visible Leakage and Locations
Building Condition Good

Wastewater Disposal Arrangements

Sludge Chamber Connected to Nalla
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Table M31.6.2 Present Conditions of Dabose Water Treatment Plant (6/6)
Name of Facility Contents of Facility Remarks
|Transmissi0n (Clear Water) Facility
Transmission | Capacity B/sec 63.9 63.9
(Clear Water) m>/min 3.83 3.83
Pump m*/hr 230.0 230.0
m'/d 5,520 5,520
Number unit 2 1
Stand-by 1 1
Total Capacity m’/d 5,520
Head m 95.0 95.0
Type of Pump Centrifugal Pump
Maker M & Platt
Year of Manufacture 1992 Old
Assessment of Pump Working Condition
Condition Valve Working Condition
Transmission |Motor Output HP 135 135
(Clear Water) kW 110 110
Motor Number Unit 2 1
Maker Kirlosker
Year of Manufacture 1992 Old
Assessment of Condition Working Condition
Raising Main |Diameter mm 350 300
(Transmissio |Length m 800 15
n Lines) Material CIP CIP
Velocity m/sec 0.601 0.819 Total
Loss of Head m 1.217 0.048 1.266|: Hazen-Williams Formula
Assessment of Pipe ‘Working Condition
Condition Valve Working Condition
Master Diameter m 16.00
Balancing Water Depth m 4.00
Reservoir Number Unit 1
(M.B.R) Volume m’ 804
Total m’ 804
Detention Time hr 3.9
Last Date of Cleaning Pediodical
Water Level ?
m 9
Assessment of Condition Working Condition
[Organization & Staff Deployed
General Shift Working Hour : 08:30 — 17:30 (13:00 — 14.00 : Lunch Time)
Staff Deployed : Management Staff - Engineers
Manager 1 Person
Mechanics 1 Person
Sweeper 2 Persons
Helper 5 Persons
Total 9 Persons
Shift in Plant Shifting System 3 Shifting System Covering 24 Hours
Operation Working Hour : D: 08:00 — 14:00 , @: 14:00 — 20:00 , @: 20:00 — 08:00
Grouping Staff Deployed :  |Manager, Electrician, Lab - T
. otal
Assnst.ant, Operator, Helper & 10 Persons/Groupe
Security
Staff Deployed at the Plant Person Qualification :m' o o YM -
Management Staff - Engineers
Ass1.stant E.ngmeer 1 D.C.E. 32 1 PWD's Staff
Junior Engineer 1 D.C.E. 15 8
Sub-total 2
Skilled Staff - Operators / Quality Testing
Manager 2 Graduate 6 6/Goa PWD
Mechanics 1LT.L 12 12(Labour
Electrician 3 LTI 12 12Society's Staff
Lab - Assistant 3LT.I 12 12|(Yearly
Operator 9 L.T.L 12 12|Contract
Sub-total 18 Basis)
Unskilled Staff 19 - Helper, Sweeper, Security Guards
Total Number 39
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Table M31.6.3

Monthly Water Quality of Dabose Water Treatment Plant
Analysed by PWD’s Laboratory from January 2003 to May 2005 (1/2)

Color Odor Taste Turbidity pH Specific Conductivity Total Solids
(NTU) (/u mhos/cm) (mg/L)
Raw_| Filtered| Treated| Raw | Filtered] Treated| Raw | Filtered] Treated| Raw | Filtered| Treated| Raw | Filtered| Treated| Raw | Filtered | Treated| Raw | Filtered| Treated
Jan-03 0.0) 0.0) Unobjectable Unobjectable 6.0) 1.4 6.8 77.4] 78.0] 52.0] 51.0]
Feb-03 0.0 0.0 Unobjectable Unobjectable 23 0.5 7.0 7.1 92.2 93.5 60.0 60.0
Mar-03 0.0 0.0 Unobjectable Unobjectable 4.6 1.4 6.7 7.0 107.9] 113.8 71.0 73.0
Apr-03 0.0 0.0 Unobjectable Unobjectable 4.5 0.8 7.0 7.2 108.0] 108.9 72.0 71.0
May-03 0.0 0.0 Unobjectable Unobjectable 4.9 1.8 6.8 6.9 130.8] 137.9 86.0 88.0
Jun-03 0.0 0.0 Unobjectable Unobjectable 6.0} 13 6.8 7.0 84.7 90.3 56.0 58.0
Jul-03 0.0) 0.0) Unobjectable Unobjectable 35.5 2.4 6.7 7.1 47.6 69.7] 42.0 45.0
Aug-03 0.0) 0.0) Unobjectable Unobjectable 16.2 3.5 6.8 7.1 483 522 35.0] 335
Sep-03 0.0 0.0 Unobjectable Unobjectable 10.0 1.2 7.2 7.4 522 58.2 38.0 38.0
Oct-03 0.0 0.0 0.0| Unobjectable Unobjectable 8.1 0.9 0.5 73 7.4 74 59.1 61.3 61.6|  40.0 39.0 39.0
Nov-03 0.0 0.0 0.0| Unobjectable Unobjectable 4.0 1.6 1.3 73 7.4 7.2 75.2 75.3 75.6 50.0 48.0] 48.0
Dec-03 0.0 0.0 0.0] Unobjectable Unobjectable 3.0} 1.2 12 73 7.5 7.5 72.2 74.4 74.3 47.0] 47.0] 47.0]
Jan-04| 0.0 0.0 0.0| Unobjectable Unobjectable 3.5 0.8 0.5 7.2 7.3 7.2 82.7 82.9 82.8 54.0 53.0 53.0
Feb-04 0.0) 0.0) 0.0| Unobjectable Unobjectable 1.8] 0.2 0.2 7.1 73 72 91.6] 95.5 95.8] 585 61.0] 61.0]
Mar-04| 0.0) 0.0) 0.0) Unobjectable Unobjectable 3.6} 0.4 0.4 73 7.4 71 114.1 116.7[ 1158 74.0| 74.0] 74.0]
Apr-04 0.0 0.0 0.0 Unobjectabl ‘Unobjectabl 4.0 0.6 0.6 7.2 7.4 74 1238 1240 1242 80.5 79.0 79.0
May-04 0.0 0.0 0.0 Unobjectable Unobjectable 7.4 12 1.0 72 7.4 74 1308 141.6[ 141.8 85.0 90.5 90.5
Jun-04| 0.0 0.0 0.0 Unobjectable Unobjectable 72.0 1.9 1.4 6.9 6.9 6.9 48.0| 101.2| 101.7 55.0 70.0 68.5
Jul-04] 0.0 0.0 0.0 Unobjectable Unobjectable 8.0 23 1.5 7.2 7.2 6.0 58.1 58.4 58.0 395 37.0 37.0
Aug-04 0.0 0.0 0.0 Unobjectable Unobjectable 70.7 35 25 7.4 7.5 7.1 39.3 68.5 757 435 450 48.0]
Sep-04 0.0 0.0 0.0 Unobjectable Unobjectable 9.2 23 2.0 73 7.5 75 54.6 60.1 60.2 38.0 38.0 38.0
Oct-04 0.0 0.0 0.0 Unobjectable Unobjectable 7.7 1.4 1.2 7.2 7.4 74 71.0 73.1 73.4| 470|465 46.5
Nov-04 0.0 0.0 0.0 bjectabl Unobjectabl 4.4 1.6 15 73 7.4 74 76.5 76.9 76.9 50.0 49.0 49.0
Dec-04 0.0 0.0 0.0 Unobjectable Unobjectable 2.9 13 1.1 7.4 7.5 73 80.5 80.6] 80.7 52.0 52.0 52.0
Jan-05 0.0 0.0 0.0 Unobjectable Unobjectable 6.7 1.7 1.5 6.9 7.1 7.0 87.3 89.3 88.8 58.0 57.0 57.0
Feb-05 0.0 0.0 0.0 Unobjectable Unobjectable 39 12 12 6.8 7.0 7.0 90.7 92.6 92.6 59.0 59.0 59.0
Mar-05| 0.0 0.0 0.0 Unobjectable Unobjectable 52 1.7 1.6 6.9 7.1 7.0( 1100( 112.0( 1119 72.0 71.5 71.5
Apr-05 0.0) 0.0) 0.0) Unobjectable Unobjectable 7.0) 1.8 1.8 6.9) 7.2 72| 124.0[ 130.0] 130.0] 81.0] 83.0] 83.0]
May-05 0.0 0.0 0.0 Unobjectable Unobjectable 58 1.7 1.8 6.9 7.1 7.4] 1182 119.5] 120.0 77.0 76.0 76.0
Max 0.0 0.0 0.0 72.0 35 25 7.4 7.5 7.5 1308 141.6[ 141.8 86.0 90.5 90.5
Min 0.0 0.0 0.0 Unobjectable Unobjectable 1.8] 0.2 0.2 6.7 6.9 6.0 393 52.2 58.0 35.0 335 37.0
Average 0.0 0.0 0.0 11.3 1.5 1.2 7.1 7.2 7.2 84.7 90.9 92.1 57.7 58.4 58.9
Total Dissolved Solids(TDS) Suspended Solids Total Hardness as CaCO; (TA Ca** Mg** cr Total Alkalinity as CaCO;
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03 50.0 51.0 2.0 33.0 34.0 8.8 9.2 2.75 2.75 6.0 6.0 34.0 35.0
Feb-03 59.0 60.0 1.0 33.0 33.0 10.4 10.4 1.75 1.75 6.0 6.0 17.0 17.0
Mar-03 69.0 73.0 2.0 48.0] 50.0 11.6 12.0 4.75 5.00 6.0 6.0 40.0|  48.0]
Apr-03 70.0 71.0 2.0 48.0]  48.0] 12.8 12.8 4.00 4.00 6.0 6.0 58.0 58.0
May-03 84.0 88.0 2.0 57.0 59.0 13.6 14.4 5.57 5.75 8.0 8.0 63.0 63.0
Jun-03 54.0 58.0 2.0 37.0 39.0 8.4 9.2 4.00 6.40 6.0 6.0 35.0 35.0
Jul-03 31.00 450 11.0 18.0 31.0 4.0 8.8 2.00 225 20.0 28.0 4.0 4.0
Aug-03 30.0 335 5.0 17.0 17.0 4.4 4.4 1.50 1.50 4.0 4.0 22.0 22.0
Sep-03 35.0 38.0 3.0 21.0( 240 4.8 5.6 225 225 6.0 6.0 23.0 25.0
Oct-03 38.0 39.0 39.0 2.0 25.0 25.0 25.0 5.6 5.6 5.6 2.75 2.75 2.75 6.0 6.0 6.0 28.0 28.0 28.0
Nov-03 48.0 48.0 48.0 2.0 29.0 29.0 29.0 6.8 6.8 6.8 3.00 3.00 3.00 6.0 6.0 6.0 35.0 33.0 33.0
Dec-03 46.0 47.0 47.0 1.0 32.0 32.0 32.0 8.0) 8.0 8.0 3.00 3.00 3.00 6.0 6.0 6.0 35.0 35.0 35.0
Jan-04 52.5 53.0 53.0 1.5 34.0 34.0 34.0 8.0) 8.0 8.0 3.50 3.50 3.50 6.0 6.0 6.0 36.0 36.0 36.0
Feb-04 58.5 61.0 61.0 0.0 0.0 0.0 39.0 39.0 39.0 9.6 10.0 10.0 3.50 3.50 3.50 6.0 6.0 6.0[ 410[ 410 410
Mar-04| 73.0] 74.0| 74.0| 1.0 0.0] 48.0 48.0 48.0 11.6 11.6 11.6 4.75 4.75 4.75 6.0) 6.0) 6.0) 55.0] 55.0] 55.0]
Apr-04 79.0 79.0 79.0 1.5 0.0 0.0 52.0 52.0 52.0 8.0) 8.0 8.0 5.00 5.00 5.00 6.0 6.0 6.0 58.0 58.0 58.0
May-04 83.0 90.5 90.5 2.0 0.0 0.0 55.0 66.0 66.0 16.0 17.6 17.6 3.75 5.50 5.50 7.0 7.0 7.0 58.0 65.0 66.0
Jun-04] 30.5 64.5 65.0 24.5 5.5 35 16.0|  40.0  40.0 3.6 132 132 175 175 1.75 8.0 8.0 8.0 12.0 15.0 15.0
Jul-04] 37.0 37.0 37.0 2.5 0.0 0.0 21.0 21.0 21.0 52 5.2 52 2.00 2.00 2.00 6.0 6.0 6.0 23.0 23.0 23.0
Aug-04 25.5 44.0 48.0 20.0 1.0 0.0 16.0 25.0 25.0 4.0 6.0 6.0 1.50 2.50 2.50 5.0 5.0 5.0 19.0 19.0 19.0
Sep-04 35.0 38.0 38.0 3.0 0.0 0.0 21.0( 23.0] 230 4.8 5.6 5.6 225 225 225 5.0 5.0 5.0 24.0 26.0 26.0
Oct-04 45.0 46.5 46.5 2.0 0.0 0.0 26.0 28.0 28.0 6.0 6.8 6.8 2.75 275 2.75 5.0 5.0 5.0 20.0 30.0 30.0
Nov-04 49.0 49.0 49.0 1.0 0.0 0.0 29.0( 29.0 290 6.8 7.2 7.2 2.75 275 2.75 7.0 7.0 7.0 32.0 33.0 33.0
Dec-04 51.5 52.0 52.0 0.5 0.0 0.0 30.0 30.0 30.0 7.6| 7.6 7.6 2.75 2.75 2.75 7.0 7.0 7.0 33.0 34.0 34.0
Jan-05 56.0 57.0 57.0 2.0 0.0 0.0 38.0 39.0 39.0 10.4 10.8 10.8 3.00 3.00 3.00 7.0 7.0 7.0( 40.0( 400[ 40.0
Feb-05 58.0 59.0 59.0 1.0 0.0 0.0|  40.0[ 43.0 43.0 10.8 12.0 12.0 3.25 3.25 3.25 6.0 6.0 6.0[  46.0[ 460  46.0
Mar-05| 70.0 71.5 71.5 2.0 0.0 0.0[ 440 450 450 11.6 12.0 12.0 3.75 3.75 3.75 7.0 7.0 7.0 50.0 52.0 52.0
Apr-05 79.0] 83.0] 83.0] 2.0 0.0 0.0 55.0] 57.0] 57.0 14.4 152 152 4.75 4.75 4.75 7.0) 8.0] 8.0) 53.0] 55.0] 55.0]
May-05 75.5 76.0 76.0 1.5 0.0 0.0 52.0 52.0 52.0 13.6 13.6 13.6 4.50 4.50 4.50 7.0 7.0 7.0 52.0 49.0 49.0
Max 84.0 90.5 90.5 24.5 55 35 57.0 66.0 66.0 16.0 17.6 17.6 5.57 6.40 5.50 20.0 28.0 8.0 63.0 65.0 66.0
Min 25.5 335 37.0 0.0 0.0 0.0 16.0 17.0 21.0 3.6 4.4 52 1.50 1.50 1.75 4.0 4.0 5.0 4.0 4.0 15.0
Average 54.2 58.2 58.7 3.6 0.4 0.2 35.0 37.7 37.9 87 9.6 9.5 3.20 3.40 3.35 6.7 7.0 6.4 36.1 37.2 38.7
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Table M31.6.3

Monthly Water Quality of Dabose Water Treatment Plant
Analysed by PWD’s Laboratory from January 2003 to May 2005 (2/2)

M31 - 151

S0, Fe?* Mn** NO,> KMnOj oxidizability as O,] BOD at 27°C and 3days DO
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered [ Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03 0.64 0.10 0.6 0.3 0.5
Feb-03 0.56 0.10 0.6 0.2 0.5
Mar-03 0.70 0.10 0.4 0.2 0.5
Apr-03 0.40 0.10 0.00 0.4 03 0.6
May-03 0.25 0.06 0.4 0.2 0.5
Jun-03 0.40 0.10 0.60 0.4 0.8
Jul-03 0.0 1.20 0.10 0.8 0.8 0.2 1.8
Aug-03 1.40 0.30 0.7 0.4 0.2 10|
Sep-03 0.45 0.10 0.5 0.5 0.9 73 74
Oct-03 1.00 0.05 0.05 0.9 0.5 1.2 7.0 7.1 7.1
Nov-03 0.64 0.05 0.05 1.0] 0.4 0.8 72 73 7.5
Dec-03 0.55 0.10 0.8 0.4 1.2 7.5 7.6 7.6
Jan-04 0.30 0.10 0.10 1.2 0.4 1.0 7.1 7.4 7.4
Feb-04 0.0 0.0 0.0 0.30 0.05 0.05 0.00[  0.00{  0.00 1.0] 0.0 0.0 03 0.0 0.0 0.8 0.0 0.0 7.1 74 7.5
Mar-04| 0.0 0.0 0.0 0.25 0.05 0.05 0.00[  0.00{  0.00 1.0] 0.0 0.0 03 0.0 0.0 0.6 0.0 0.0 7.0 74 7.4
Apr-04 0.0 0.0 0.0 0.30 0.05 0.05 0.00 0.00 0.00 0.9 0.0 0.0 03 0.0 0.0 0.8 0.0 0.0 6.8 7.2 73
May-04 0.0 0.0 0.0 0.50 0.06 0.06 0.00[  0.00{  0.00 1.1 0.0 0.0 0.4 0.0 0.0 1.0 0.0 0.0 7.0 72 72
Jun-04] 0.0 0.0 0.0 3.60 0.60 0.50 0.00(  0.00{  0.00 21 0.8 0.0 1.2 0.4 0.0 2.8 1.0 0.0 6.8 6.9 7.0
Jul-04] 0.0 0.0 0.0 0.50 0.20 0.10 0.00(  0.00{  0.00 0.9 0.0 0.0 0.4 0.0 0.0 1.0 0.0 0.0 6.9 7.1 7.1
Aug-04 0.0 0.0 0.0 4.10 0.30 0.20 0.00[  0.00{  0.00 3.2 0.3 0.0 1.0 0.2 0.0 2.2 0.5 0.0 72 73 7.3
Sep-04 0.0 0.0 0.0 0.50 0.10 0.10 0.00[  0.00{  0.00 0.6 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 73 74 7.4
Oct-04 0.0 0.0 0.0 0.60 0.60 0.60 0.00(  0.00{  0.00 0.5 0.0 0.0 0.4 0.0 0.0 1.0 0.0 0.0 7.1 73 73
Nov-04 0.0 0.0 0.0 035 035 035 0.00[  0.00{  0.00 0.2 0.0 0.0 03 0.0 0.0 0.6 0.0 0.0 7.1 73 73
Dec-04 0.0 0.0 0.0 0.30 0.10 0.10 0.00[  0.00{  0.00 0.2 0.0 0.0 0.2 0.0 0.0 0.5 0.0 0.0 7.1 74 7.4
Jan-05 0.0 0.0 0.0 0.50 0.10 0.10 0.00(  0.00{  0.00 0.4 0.0 0.0 0.5 0.0 0.0 1.0 0.0 0.0 73 75 7.5
Feb-05 0.0 0.0 0.0 0.25 0.10 0.10 0.00[  0.00{  0.00 0.0 0.0 0.0 0.2 0.0 0.0 0.5 0.0 0.0 73 74 74
Mar-05 0.0 0.0 0.0 0.50 0.08 0.08 0.00(  0.00{  0.00 0.7 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 75 7.7 7.7
Apr-05 0.0 0.0 0.0 0.60 0.10 0.10 0.00 0.00 0.00 0.8 0.0 0.0 0.6 0.0 0.0 13 0.0 0.0 7.5 7.6 7.6
May-05 0.0 0.0 0.0 0.25 0.05 0.05 0.00| 0.00] 0.00 0.8 0.0 0.0 0.4 0.0 0.0 1.0 0.0 0.0 7.0 7.3 7.3
Max 0.0 0.0 0.0 4.10 0.60 0.60 0.60 0.00 0.00 32 0.8 0.0 1.2] 0.4 0.0 2.8 1.0 0.0 75 7.7 7.7
Min 0.0 0.0 0.0 0.25 0.05 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.2 0.0 0.0 0.5 0.0 0.0 6.8 6.9 7.0
Average 0.0 0.0 0.0 0.75 0.15 0.15 0.03 0.00 0.00 0.8 0.1 0.0 0.4 0.1 0.0 1.0 0.1 0.0 7.1 7.3 7.4
F AP* Plate Count on nutrient agar MPN of Coliform MPN of E.Coli.
(mg/L) (mg/L) no/100mL no/100mL n0/100mL
Raw | Filtered | Treated| Raw | Filtered| Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw | Filtered| Treated
Jan-03 146 48 2 460 240 240 43
Feb-03 510 125 3| 1100 43 460 23
Mar-03 306 86 1] 2.400| 1,100 1,100 210
Apr-03 296 47 6| 1,100 75 210 15
May-03 218 93 4 460 43 150 15
Jun-03 320 189 8| 4,600 1,100 2.400] 240
Jul-03 0.52 170 51 2 1,100 93 240 23
Aug-03 0.26 184 44 2| 2,400 460 1,100 93
Sep-03 0.03 210 93 2| 2,400 460 460 210
Oct-03 0.02 225 72 4 2,400 240 1,100 21
Nov-03 0.02 0.02 0.00 158 39 1 1,100] 240 1,100 21
Dec-03 0.01 0.01 136 43 4 2,400 1,100 210 150
Jan-04| 0.00|  0.00 144 38 1] 2.400] 240 2,460 43
Feb-04 0.0 0.0 0.0[ 0.00 0.00|  0.00 137 22 1] 2.,400] 460 0 240 75 0
Mar-04 0.0 0.0 0.0[ 0.00 0.00 0.00 117 42 0 1,100 240 0 240 93 0
Apr-04 0.0 0.0 0.0[ 0.00 0.00| 0.00 188 72 3| 1,100 240 0 240 43 0
May-04 0.0 0.0 0.0[ 0.00 0.00|  0.00 205 35 2| 2,400 240 0 1,100 21 0
Jun-04 0.0 0.0 0.0[ 0.00 0.18 0.18 205 61 1] 2.,400] 460 0 750 240 0
Jul-04 0.0 0.0 0.0[ 0.00 0.04| 0.04 230 71 3| 4,600 460 0 1,500 240 0
Aug-04 0.0 0.0 0.0[ 0.00 0.12 0.12 350 118 0 4,600 1,100 0 1,100 210 0
Sep-04 0.0 0.0 0.0[ 0.00 0.05 0.05 118 45 2 2400 1,100 0 1,100 240 0
Oct-04 0.0 0.0 0.0[ 0.00 0.04| 0.04 206 63 0 2400 1,100 0 2,400 1,100 0
Nov-04 0.0 0.0 0.0[ 0.00 0.01 0.01 160 120 4 2,400 460 0 460 0 0
Dec-04] 0.0 0.0 0.0[ 0.00 0.00 0.00 124 15 4 1,100 240 0 460 21 0
Jan-05 0.0 0.0 0.0[ 0.00 0.00|  0.00 163 29 1] 2.,400] 240 0 43 23 0
Feb-05 0.0 0.0 0.0[ 0.00 0.00|  0.00 176 92 0| 2,400 460 0 120 23 0
Mar-05 0.0 0.0 0.0[ 0.00 0.00 0.00 149 48 0 1,100 460 0 93 43 0
Apr-05 0.0 0.0 0.0[ 0.00 0.00| 0.00 82 27 3 150 23 0 93 0 0
May-05 0.0 0.0 0.0[ 0.00 0.00] 0.00 58 17 2 460 240 0 28 21 0
Max 0.0 0.0 0.0[ 0.02 0.52 0.18 510 189 28 4,600 1,100 0 2460 1,100 0
Min 0.0 0.0 0.0[ 0.00 0.00| 0.00 58 15 0 150 23 0 28 0 0
Average 0.0 0.0 0.0[ 0.00 0.06 0.02 196 64 3] 1991 447 0 731 121 0
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Figure M31.6.2 Monthly Water Quali
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Figure M31.6.2 Monthly Water Quality of Dabose Water Treatment Plant
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List of Reservoirs for the Dabose Water Supply Scheme

Table M31.6.4
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M31.7 Canacona Water Supply Scheme

The Canacona facility consists of a 5 MLD plant commissioned in 1983. Raw water is sourced
from the Tapona River as well as the Chapoli Dam which came into operation in 1997. The
river intake has a jack well with 3 pumps (this was locked at the time of visit and therefore we
could not assess the condition). The Dam intake pump house was equipped with 3 number
100HP pumps and a small submersible pump (not adequately guarded). The rising main to the
plant is approximately 8.5km long.

Table M31.7.1 lists the summary of asset data for the WTP and Table M31.7.2 contains detailed
asset data for the WTP. The plant schematic is shown on Figure M31.7.1.

The raw water pump house and treatment plant are situated in separate compounds. Both
compounds were adequately gated, fenced and secured by 24 hour on-site security personnel.

The plant is manually operated. The plants operate 24 hours a day, using a three shift system.

Measurement of water supplied to and leaving the plant does not occur.

The pump house for the dam raw water intake has three pumps (one duty). Each pump has a
capacity of 100HP. A small submersible pump is used to augment supplies rather than
operating a second large pump. Site maintenance is good, except that the drive

couplings/shafts are not guarded.

Apart from regular oiling and greasing, maintenance tends to be reactive. No operation and
maintenance manuals are available and training for new staff is only provided on the job by

existing experienced staff. There are no written or formal safety systems for plant operation.

The treatment plant is manually operated. Most equipment appears to be in good working
order with the exception of the flash mixer and the clarifier. These two items were not
working at the time of the visit. Generally, site maintenance is good. A record of run hours,

loads, etc is maintained. Maintenance records are not logged.

The plant has a small on-site laboratory and a log is kept of the usual treatment parameters as

well as chemical usage.

Disinfection is achieved using gas chlorination. Bleaching powder is added manually as a
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back-up. The chlorination facilities are not fully contained. Chlorination is achieved using
one tonne cylinders. There are usually two cylinders in the chlorination facilities at any one
time. There is one vacuum type chlorinator (no standby). Chlorinator maintenance is
performed in-house, however the chlorinators are not periodically calibrated and maintenance
records are not kept. Spare parts for the chlorination facilities are not kept on-site.
Chlorination maintenance, installation methods and operation practices are poor. The only
facility to detect or contain gas leaks is an immersion tank. The immersion tank was empty at
the time of the site visit. Flexible rubber hose (not copper tubing) is used to connect the
cylinders to the chlorinator. This is not a safe practice. A poor quality flexible plastic hose
was used as the feeder pipe to the contact tanks. The hose was unprotected. This is not a safe
practice and should be rectified immediately. Gas masks are provided (canister type).
However, in general, there was a poor understanding and awareness of the safety issues

associated with the chlorination process.
Table M31.7.3 and Figure M31.7.2 show the data on monthly water quality at Canacona Water

Treatment Plant. Table M31.7.4 shows a list of existing reservoirs for Canacona Water Supply

Scheme.
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Table M31.7.1

Summary of Asset Register of Canacona Water Treatment Plant

Name of Facility Contents of Facility Remarks
Raw Water | Jack Well & Raw | Jack Well: °12.0 m X "3.5m X 1 unit Talapona River
Intake & Raw | water Sump Raw Water Sump: Volume= 400m’ Chapoli Dam
Water o Pump & Motor Jack Well - Vertical Pump: ?180m*/hr X "87.0m X 75kw X 3units (2 | Design Cap. of Intake
Trapglmssmn — Under Installation), Pump = 8.8MLD
Facility Raw Water Sump;
Horizontal Centrifugal Pump:2190m’/hr X #82.0m X 45kw X 3units
(2 — Standby)
Submersible Pump:  260m*hr X 1 unit
Rising Main D350mm X 2,700m X CIP X1 Line : Talapona
D400mm X 5,870m X CIP X1 Line : Chapoli
Treatment Aerator Cascade Type: 1 unit
Facility Parshal Flume 1 unit (for Chemical Dosing)
Clarifloccculator Circular Horizontal Flow Type with Center Feed/Peripheral | 1): 2~2.5 hrs
Collection 2): 30~40m’/m*d
Flocculation & Clarifier: ®14.0m (Flocc. Zone 7.0m) X “P3.5m
X 2 unit
Detention Period: Flocculation — 38.8min
Clarifier — 1.9 hrs !
Surface Loading for Clarifier: 43.3 m*/m%*d (30.1 mm/min) ?
Filter Gravity Rapid Sand Filter Type Based on
V4.80m X "4.80m X 2cells/basin X 2 basins Specifications of Air
Effective Size of Sand:0.2?mm, Depth of Sand: 0.7?m Blower & Backwash
Filter Area: 11.5 m*/cell, 23.0 m*/basin Pump
Filtration Rate: 4.5 m/hr® (108 m/d) 3): 4.8~6.0m/hr
Air Scouring Rate: 51m/hr/cell *) (0.22m’/min/m*/cell) 4): 36~54m/hr
Backwash Rate: 25.8m/hr/cell > (0.43m’*/min/m?/cell)- Using 50m’ 5): 24~36m/hr
Backwash Tank
Clear ~ Water | Clear Water | GLR-Volume=800 m’ X 2units, OGR- Volume=300 m® X lunit
Transmission Reservoir (MBR) Retention Time: 7.7 hr
Facility Lifting Pump to | Horizontal Centrifugal Pump: ©169.2m*hr X "30.0m X 22kw X
OHR 2units (1 — Standby)
Chemical Alum Feeding | Dry Aluminum Sulfate
Feeding Facility | Facility Solution Tank: 1 unit
Lime Feeding | Powder Lime
Facility Solution Tank: 1 unit
Disinfection Facility | Liquid Chlorine (1 tone Container — net 900kg)
Chlorinator: 1 unit
Laboratory Frequency of | In-Service, Jar Test: Not in Service
Sampling & | Every Hour: pH, Turbidity, R-Cl
Analysis Fortnightly: 20 Parameters

Note: 1) ~ 4) are referring to “Manual on Water Supply and Treatment, Third Edition — Revised and Updated, May 1999”
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Schematic Sequence of Canacona Water Treatment Plant

Figure M31.7.1
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Table M31.7.2 Present Conditions of Canacona Water Treatment Plant (1/4)
Item Contents Remarks
Backeround
Covered Area for Water Supply Taluka |Canacona
Number of W.T.P. Number a)
Capacity of Plant MLD 5
m’/d 5,000
Raw Water Resources River Talap
Dam Chapoli
Year of Construction Year 1980 - 81
Year of Commission Year 1983
Expected Aug- 10 MLD
mentation Plan Under Tendering
3 MLD Pressurized Filter (from Opa)
Name of Facility Contents of Facility Remarks
Capacity of Raw Water Intake & |  ™MLD 5.00
[ m¥a 5,000
Head Water Works : Raw Water Intake
Name of Raw Water Talapona Chapoli
Intake Well |Diameter m 10.0
Height m 7.0
Water Depth m
Volume m*/unit 0.0
Water Level of River
H.W.L. m
L.W.L m
Connecting |Diameter mm
Pipe Length m
Material
Velocity | m/sec #DIV/0! C=110
Loss of Head | m #DIV/0! : Hazen-Williams Formula
Jack Well & Jack Well Pump House Raw Water Sump
Pump Diameter m 12.0
House/Raw [Height m 35
Water Sump Water Depth m
Volume m*/unit 0 400}
Detension Time min 0.00
Control Width m
Room Length m
Area of Floor m’ 50.00
Raw Water Chapoli Talapona
Pump Capacity Bisec 53 16.67 50]
m*/min 3.17 1.00 3.00]
m’/hr 190 60 180|
m’/d 4,560 1,440 4,320
Number unit 3 1 3
Stand-by unit 2 0 2]: Under Installation
Total Capacity m’/d 5,000 4,000
Head m 82.0 87.0
Type of Pump Centrifugal Submersible | Centrifugal
Maker KBL KBL
Year of Manufacture 2003 1997
Assessment of Condition Working, Valves Need Replacement | Working
Raw Water |Motor Output HP 60 100}
Motor kW 45 75
Number Unit 3 3
Maker KBL KBL
Year of Manufacture 2003 1997,
A t of Condition Working
Raw Water [Diameter | mm 350 400
Transmission [Length | m 2,700 5,870]
Line Material CIp CIpP
Velocity m/sec 0.165 0.145
Loss of Head m 4.109 4.662]: Hazen-Williams Formula
A t of Pipe Working Condition
Condition Valve Working Condition
[Transformers
Number of Transformer (1) Talapona (2) Chapoli J[WTP's Transformer belong to
Pole Mounted / Pad Mounted Pad Pad Electric Dep.
|Capacity kVA 200 300,
Number Unit 2 2
Stand-by - -
Commissioned 1997 1997,
Likely Design Life | Year 15 15
Last Replacement - -
Assessment of Condition Working Working
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Table M31.7.2

Present Conditions of Canacona Water Treatment Plant (2/4)

Name of Facility

Contents of Facility

Remarks

|Water Treatment Plant

Aerator Capacity m’/hr 208.3
m*/d 5,000
Number Unit 1
Diameter m 3.0
Height m 5.0
EL of Top Aerator m ?
A t of Condition Working
Parshal Number Unit 1
|Flume w/ Assessment of Condition Working
Clarifiers / |Dsign Capacity | m®/min/unit 3.5
Settling Tank m’/hr/unit 208.3
(Coagulation m’/d/unit 5,000
Basin) Number Unit 1
Type of Clarifier Circular horizontal Flow Type with Center
Feed/Peripherical Collection
Water Depth m 3.50
Overall Diameter m 14.00
Flocc. Zone Dia. m 7.00

Frequency of Desludging

Once a Day : General Season

Twice a Day : Mi Season
Volume
Overalll m*/unit 538.8
Flocculation Zone| m®/unit 134.7
Clarifying Zone| m’/unit 404.1
Retention Time
Flocculation Zone min 38.8 OK
Clarifying Zone min 116.4 Less Time
Overall min 155.2
Surface Area m’/unit 115.5
Surface Loading| mm/min 30.1 OK
W.L. of Clarifier m
Assessment of Condition Working Condition
Flocculator &|Number unit 1
Drive Assessment of Condition -
Arr t ‘Working
Filter Design Capacity| m’/hr/unit 104.2
m*/d/unit 2,500
Number Unit 2
Type Rapid Sand Gravity Filter
Width m 4.80 Twin of Size
Length m 4.80
Water Depth m ?
Filtered Area m’/unit 23.0
Velocity m’/d/m> 108.5 OK
Filter Media Standard Size - Good Condition
E.S.of Sand| mm ?
Depth of Sand| mm ?
Type of Underdrain System ?
Year Replacement of Media |2004 (Every 2 Year)
W. L. of Filter | m ?
A t of Condition ‘Working Condition
Filter Air Scouring m®/min/m>
Washing Rate
Criteria & Air Scouring Time min 5.0
Method Backwash Rate m/min/m? 0.43 OK
Backwashing Time min 10~ 15
Frequency of Washing General : Once a Day

Monsoon :_2 ~ 3 Times/Day

with 50 m3 Back Wash Tank

: E.S. = Effective Size

M31 - 160




Table M31.7.2 Present Conditions of Canacona Water Treatment Plant (3/4)
Name of Facility Contents of Facility Remarks
Backwash Capacity m’/min Lifting Pump
Pump & m’/hr & Motor
Motor m’/d
Number unit 2
Stand-by unit 1
Total Capacity m*/min
m’/d
Head m 21/30
Type of Pump Centrifugal
Motor Output | HP
kW 5.5
Assessment of Condition Working
Air Blower |Capacity m*/min
m’/hr
m’/d
Number unit 2
Stand-by unit 1
Total Capacity m*/min
m’/d
Head mm WG
Motor Output HP 30.0
kW 20.0
A t of Condition ‘Working
Master Diameter m 16.0
Balancing Water Depth m 4.0
Reservoir Number Unit 2
(M.BR.)/ [Volume mz 800 300.0
O.HR.: Total i i m 1,600
Clear Water Detention Time hr 7.7
! Last Date of Cleaning Pediodical
Reservoir
Water Level ‘
m
Assessment of Condition Working Working
Lifting to Capacity m’/min
O.H.R. Pump m’/hr 169.2
& Motor m’/d
Number unit 2
Stand-by unit 1
Total Capacity m*/min
m’/d
Head m 30.0
Type of Pump Centrifugal
Motor Output | HP 30.0
| xw 22.0
A t of Condition Working
[Chemical Facility
Alum Feeding|Capacity kg/hr
Facility m’/unit
Diameter m
Width m
Length m
Height m
Volume m’
Number s 1
Stand-by Unit
Assessment of Condition Working
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Table M31.7.2 Present Conditions of Canacona Water Treatment Plant (4/4)

Name of Facility Contents of Facility Remarks
Lime Feeding|Capacity kg/hr
Facility m’/unit
Diameter m
Width m
Length m
Height m
Volume m’
Number . 1
Stand-by Unit
A t of Condition Working
Disinfection |Chemical Used Liquid Chlorine
System Type of Plant & Machinery |Chlorinator
Capacity kg/hr 2.0
Number . 1
Stand-by Unit
Safty Measures Taken Emersion Tank
Commissioned 1983
A t of Condition ‘Working
[Laboratory
Chemical Testing Laboratory In-service (Exists)
Jar Testing Nil
Availability of Skilled Chemists Lab. Technician & Chemical Operators
Availability of Required Chemicals Required Alum, Lime & Liquid Chlorine
Use of Test Reports As per Format
Frequency of Sampling & Analysis Hourly (pH, Turb., R-Cl)
20 Parameter Tests Monthly
General Quality of Water Good
Raw Water Quality Turbid., Low pH
Clear Water Quality Good
[Equipment Status
[Flow Meters [Not Provided |
Other Operating Valves |W0rkil_1g ]
Other Important Assets
Valve's Condition Working
Visible Leakage and Locations Nil

Building Condition

Wastewater Disposal Arrangements Nalla
Organization & Staff Deploved

Shift in Plant Shifting System 3 Shifting System Covering 24 Hours
Operation Working Hour : @: 07:00 — 15:00 , @: 15:00 — 18:00 , B: 18:00 — 08:00
Grouping Staff Deployed : D : Morning Shift-| 2 Persons
@ : General Shift-| 4 Persons
@ :  Night Shift-| 3 Persons
Staff Deployed at the Plant Person Qualification | Year of Service| Service at plant]
Manag t Staff - Engineers
Assistant Engineer 1/D.C.E. 25 2
Junior Engineer 1/D.C.E. 23 17|
Sub-total 2
Skilled Staff - Operators / Quality Testing
Lab - Technician 1/B.Sc 10 7
Chemical Operator 1|S.S.C. 10 7
Assist. Plumber 2| Certificate 15 7
Lacour 2|L.T.I. 15 7
Watchman 3|S.S.C. 15 7
Sub-total 9
Unskilled Staff 9 - Other Labourers, Watchman, Security Guards
Total Number 20
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Table M31.7.3

Monthly Water Quality of Canacona Water Treatment Plant
Analysed by PWD’s Laboratory from January 2003 to May 2005 (1/2)

Color Odor Taste Turbidity pH Specific Conductivity Total Solids
(NTU) (/u mhos/cm) (mg/L)
Raw_| Filtered| Treated| Raw | Filtered] Treated| Raw | Filtered] Treated| Raw | Filtered| Treated| Raw | Filtered| Treated| Raw | Filtered | Treated| Raw | Filtered| Treated
Jan-03 Unobjectable Unobjectable
Feb-03 Unobjectable Unobjectable
Mar-03 Unobjectable Unobjectable
Apr-03 Unobjectable Unobjectable
May-03 Unobjectable ‘Unobjectable
Jun-03 Unobjectable Unobjectable
Jul-03 Unobjectable Unobjectable
Aug-03 Unobjectable Unobjectable
Sep-03 Unobjectable Unobjectable
Oct-03 Unobjectable Unobjectable
Nov-03 Unobjectable Unobjectable
Dec-03 0.0 0.0 0.0| Unobjectable Unobjectable 82 1.0 1.5 7.2 6.9 7.1 62.6 63.0 64.5 4300  40.0] 410
Jan-04| 0.0 0.0 0.0] Unobjectable Unobjectable 2.8 0.7 0.5 6.8 7.0 7.1 64.9 66.4 57.1 42.5 42.0] 43.0]
Feb-04 0.0) 0.0) 0.0] Unobjectable Unobjectable 2.8 0.7 0.5 7.7 73 72 64.9] 70.2 70.0} 41.3 45.0 45.0
Mar-04] 0.0) 0.0) 0.0) Unobjectable Unobjectable 1.6] 0.4 0.4 6.9) 7.0) 7.1 725 72.4] 76.5 46.0 46.0 48.0
Apr-04 Jnobjectabl Unobjectabl
May-04 0.0 0.0 0.0 Unobjectable Unobjectable 3.2 1.7 15 7.1 6.9 6.6 71.6] 723 73.3 47.0] 47.0] 48.0]
Jun-04| 0.0 0.0 0.0 Unobjectable Unobjectable 30.2 4.9 25 6.7 6.4 6.5 75.1]  100.9 88.2 58.0 66.0 56.5
Jul-04] 0.0 0.0 0.0 Unobjectable Unobjectable 12.0 1.5 1.6 7.0 6.8 7.0 67.5 81.7 69.6|  46.0 52.0| 445
Aug-04 0.0 0.0 0.0 Unobjectable Unobjectable 9.0 2.1 2.0 7.0 7.0 7.0 68.8 69.1 70.5 46.5 440 45.0]
Sep-04 0.0) 0.0) 0.0) Unobjectable Unobjectable 9.5 2.5 2.5 7.0) 7.0) 6.9 68.8 69.7] 70.4] 47.0 44.5 45.0
Oct-04 0.0 0.0 0.0 Unobjectable Unobjectable 55 2.0 25 6.9 6.9 7.1 67.2 68.8 69.3 4501 440  45.0
Nov-04 0.0 0.0 0.0 Unobjectabl. Unobjectabl 4.8 23 22 6.0 6.0 7.1 69.4 70.7 72.3 45.5 44.5 45.0]
Dec-04 0.0 0.0 0.0 Unobjectable Unobjectable 8.1 2.5 1.7 73 73 73 69.2 69.6 69.4]  46.5 46.5 44.5
Jan-05 0.0 0.0 0.0 Unobjectable Unobjectable 3.0 2.0 1.7 73 7.1 7.1 62.8 63.0 66.0  41.0 40.0| 42.0
Feb-05 0.0 0.0 0.0 Unobjectable Unobjectable 3.0} 1.5 1.0 6.8 7.0 7.1 64.8 65.1 652 420[ 415 41.5
Mar-05| 0.0) 0.0) 0.0) Unobjectable Unobjectable 2.8 1.4 13 6.8 7.0) 7.0) 68.5 68.9] 70.5 44.5 44.0 45.0
Apr-05 0.0) 0.0] 0.0) Unobjectable Unobjectable 9.0) 2.0 1.8 7.2 6.8] 6.8] 75.9] 78.9] 79.1 515 50.0] 50.0]
May-05 0.0 0.0 0.0 Unobjectable Unobjectable 4.4 2.0 2.1 73 7.2 7.2 76.9 78.0 78.5 50.5 50.5 50.0
Max 0.0 0.0 0.0 30.2 4.9 25 7.7 73 73 76.9]  100.9 88.2 58.0 66.0 56.5
Min 0.0 0.0 0.0 Unobjectable Unobjectable 1.6] 0.4 0.4 6.0 6.0 6.5 62.6 63.0 57.1 4100 40.0] 410
Average 0.0 0.0 0.0 7.1 1.8 1.6 7.0 6.9 7.0 68.9 72.3 71.2] 461 46.3 45.8
Total Dissolved Solids(TDS) Suspended Solids Total Hardness as CaCO; (TA Ca** Mg** cr Total Alkalinity as CaCO;
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03
Jul-03
Aug-03
Sep-03
Oct-03
Nov-03
Dec-03 40.0 40.0 41.0 3.0 0.0 0.0 20.0 20.0 20.0 4.8 4.8 4.8 2.00 2.00 2.00 6.0 6.0 7.0 26.0 21.0 22.0
Jan-04| 41.5 420 43.0 1.0 0.0 0.0 23.0 24.0] 240 43 5.2 52 275 275 2.75 6.0 6.0 6.0 25.0 26.0 26.0
Feb-04 40.5 450 45.0] 1.0 0.0 0.0 220 220] 220 4.4 4.8 4.8 2.50 2.50 2.50 6.0 8.0 8.0 300 290 29.0
Mar-04| 46.0 46.0 48.0 0.0 0.0 0.0 23.0 23.0 230 52 52 52 2.50 2.50 2.50 6.0 6.0 6.0 27.0 28.0 28.0
Apr-04
May-04 46.0 47.0 48.0 1.0 0.0 0.0 24.0 24.0 24.0 52 5.2 52 2.75 2.75 2.75 7.0 7.0 9.0 28.0 28.0 28.0
Jun-04] 48.0 65.0 56.5 10.0 1.0 0.0 28.0 38.0 31.0 6.4 9.2 7.2 3.00 3.75 325 7.0 8.0 12.0 300 420 35.0
Jul-04|  43.0, 52.0| 445 3.0 0.0 0.0 21.0 24.0[ 220 4.8 5.6 52 225 2.50 225 7.0 7.0 7.0 22.0 23.0 24.0
Aug-04 44.0 44.0 45.0 2.5 0.0 0.0 23.0( 23.0f 230 52 5.2 52 2.50 2.50 2.50 6.0 6.0 10.0 25.0 25.0 25.0
Sep-04 44.0 445 45.0) 3.0 0.0 0.0 23.0( 24.0| 240 6.0 6.4 6.4 2.00 2.00 2.00 7.0 7.0 80[ 240[ 250 250
Oct-04 43.0 44.0 45.0 2.0 0.0 0.0 220 240 240 5.6 6.0 6.0 2.00 225 225 6.0 6.0 9.0 25.0 26.0 26.0
Nov-04 44.0 445 45.0 1.5 0.0 0.0 220 22.0] 220 4.8 4.8 4.8 2.50 2.50 2.50 7.0 7.0 8.0 26.0 26.0 26.0
Dec-04 44.0 44.5 45.0 2.5 0.0 0.0 23.0 23.0 23.0 4.8 4.8 4.8 2.75 2.75 2.75 7.0 7.0 7.0 26.0 26.0 24.0
Jan-05 40.0 40.0 42.0 1.0 0.0 0.0 19.0 19.0 19.0 4.4 4.4 4.4 275 2.00 2.00 7.0 7.0 7.0 22.0 22.0 22.0
Feb-05 41.0 41.5 415 1.0 0.0 0.0 21,0 21.0 210 4.8 4.8 4.8 2.75 225 225 8.0 8.0 8.0 0.0 0.0 0.0
Mar-05| 44.0 44.0 44.0 0.5 0.0 0.0 22.0 22.0 22.0 5.6 5.6 5.6 2.75 2.00 2.00 7.0 7.0 9.0 23.0 24.0 24.0
Apr-05 48.5 50.0 50.0 3.0 0.0 0.0 200 22.0[ 220 4.8 5.6 5.6 2.75 2.00 2.00 9.0 10.0 10.0 27.0 24.0 24.0
May-05 49.0 50.0 50.0 1.5 0.0 0.0 27.0 27.0 27.0 5.6] 5.6 5.6 2.75 3.25 3.25 8.0 8.0 8.0 25.0 26.0 24.0
Max 49.0 65.0 56.5 10.0 1.0 0.0 28.0 38.0 31.0 6.4 9.2 7.2 3.00 3.75 325 9.0 10.0 12.0 30.0 42.0 35.0
Min 40.0 40.0 41.0 0.0 0.0 0.0 19.0 19.0 19.0 43 4.4 4.4 2.00 2.00 2.00 6.0 6.0 6.0 0.0 0.0 0.0
Average 43.9 46.1 45.8 2.2 0.1 0.0 22.5 23.6 23.1 5.1 5.5 53 2.54 2.49 2.44 6.9 7.1 8.2 24.2 24.8 24.2
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Table M31.7.3

Monthly Water Quality of Canacona Water Treatment Plant
Analysed by PWD’s Laboratory from January 2003 to May 2005 (2/2)

M31 - 164

S0, Fe** Mn** NO,> KMnOj oxidizability as O,] BOD at 27°C and 3days DO
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered [ Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03
Jul-03
Aug-03
Sep-03
Oct-03
Nov-03
Dec-03 0.0 0.0 0.0 2.00 0.40 0.40 0.00[  0.00{  0.00 1.7, 0.6 0.0 1.2 0.2 0.0 1.6 0.5 0.0) 7.0 6.8 7.2
Jan-04 0.0 0.0 0.0 0.45 0.10 0.10 0.00(  0.00{  0.00 0.8 0.0 0.0 03 0.0 0.0 0.5 0.0 0.0 73 75 7.5
Feb-04 0.0 0.0 0.0 0.20 0.06 0.06 0.00[  0.00{  0.00 0.8 0.0 0.0 0.2 0.0 0.0 0.6 0.0 0.0 74 75 7.5
Mar-04| 0.0 0.0 0.0 0.12 0.05 0.05 0.00[  0.00{  0.00 0.6 0.0 0.0 0.2 0.0 0.0 0.5 0.0 0.0 6.8 78 7.4
Apr-04
May-04 0.0 0.0 0.0 0.40 0.08 0.08 0.00[  0.00{  0.00 0.6 0.0 0.0 0.3 0.0 0.0 0.8 0.0 0.0 6.9 7.1 7.3
Jun-04] 0.0 0.0 0.0 3.00 0.15 0.10 035 0.00]  0.00] 1.6) 0.0 0.0 1.0 0.0 0.0 2.2 0.0 0.0 6.5 7.0 7.3
Jul-04] 0.0 0.0 0.0 0.65 0.10 0.10 0.00(  0.00{  0.00 1.0] 0.0 0.0 0.5 0.0 0.0 1.2 0.0 0.0 7.0 7.1 7.1
Aug-04 0.0 0.0 0.0 0.50 0.15 0.15 0.00 0.00 0.00 0.9 0.0 0.0 0.4 0.0 0.0 1.0 0.0 0.0 72 74 74
Sep-04 0.0 0.0 0.0 1.00 0.20 0.20 0.00[  0.00{  0.00 0.5 0.0 0.0 0.6 0.0 0.0 12 0.0 0.0 74 75 7.5
Oct-04 0.0 0.0 0.0 0.40 0.10 0.10 0.00(  0.00{  0.00 0.4 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 73 74 74
Nov-04 0.0 0.0 0.0 0.40 0.20 0.20 0.00[  0.00{  0.00 0.4 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 7.1 72 73
Dec-04 0.0 0.0 0.0 0.65 0.15 0.12 0.00[  0.00{  0.00 0.5 0.0 0.0 0.4 0.2 0.0 1.2 0.0 0.0 72 72 7.3
Jan-05 0.0 0.0 0.0 035 0.15 0.15 0.00(  0.00{  0.00 0.4 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 72 73 7.3
Feb-05 0.0 0.0 0.0 0.35 0.06 0.06 0.00[  0.00{  0.00 0.7 0.0 0.0 0.4 0.0 0.0 0.9 0.0 0.0 7.2 74 7.4
Mar-05 0.0 0.0 0.0 0.40 0.10 0.10 0.00(  0.00{  0.00 0.6 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 74 75 7.5
Apr-05 0.0 0.0 0.0 0.60 0.06 0.06 0.00 0.00 0.00 0.9 0.0 0.0 0.6 0.0 0.0 1.4 0.0 0.0 74 7.6 7.6
May-05 0.0 0.0 0.0 0.30 0.10 0.10 0.00| 0.00] 0.00 0.6 0.0 0.0 0.4 0.0 0.0 0.8 0.0 0.0 6.9 72 7.3
Max 0.0 0.0 0.0 3.00 0.40 0.40 035 0.00 0.00 1.7, 0.6 0.0 1.2] 0.2 0.0 2.2 0.5 0.0 74 78 7.6
Min 0.0 0.0 0.0 0.12 0.05 0.05 0.00 0.00 0.00 0.4 0.0 0.0 0.2 0.0 0.0 0.5 0.0 0.0 6.5 6.8 7.1
Average 0.0 0.0 0.0 0.69 0.13 0.13 0.02 0.00 0.00 0.8 0.0 0.0 0.5 0.0 0.0 1.0 0.0 0.0 7.1 7.3 7.4
F AP Plate Count on nutrient agar MPN of Coliform MPN of E.Coli.
(mg/L) (mg/L) no/100mL no/100mL no/100mL
Raw | Filtered | Treated| Raw | Filtered| Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw | Filtered| Treated
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03
Jul-03
Aug-03
Sep-03
Oct-03
Nov-03
Dec-03 0.0 0.0 0.0 288 83 0 240 43 0 93 23 0
Jan-04| 0.0 0.0 0.0 0.00 0.00
Feb-04 0.0 0.0 0.0 0.00 192 140 4 460 240 0 240 93 0
Mar-04 0.0 0.0 0.0 0.00 0.00 213 108 3| 2,460 460 0 460 150 0
Apr-04
May-04 0.0 0.0 0.0 0.00 0.00 220 118 4 2,400 1,100 0 460 460 0
Jun-04 0.0 0.0 0.0 0.00] 0.00 0.00 198 120 5| 2,400| 1,100 0 1,100 210) 0
Jul-04 0.0 0.0 0.0 0.00 0.00 98 61 5| 2,400 240 0 930 93 0
Aug-04 0.0 0.0 0.0 0.00] 0.01 0.01 138 45 2 460 240 0 240 93 0
Sep-04 0.0 0.0 0.0 0.00] 0.01 0.01 274 170 1] 2.400| 1,100] 0 460 460 0
Oct-04 0.0 0.0 0.0 0.00] 0.01 0.01 128 45 3| 1,100 240 0 460 240 0
Nov-04 0.0 0.0 0.0 0.00] 0.01 0.01 84 65 2 1,100 460 0 64 11 0
Dec-04] 0.0 0.0 0.0 0.01 0.01 68 52 4 2,400 1,100 0 460 150] 0
Jan-05 0.0 0.0 0.0 0.00] 0.01 0.01 160 24 1] 2.400] 240 0 240 23 0
Feb-05 0.0 0.0 0.0 0.00] 0.00 0.00 226 31 4 2,400 43 0 1,100 23 0
Mar-05 0.0 0.0 0.0 0.00] 0.00 0.00 42 32 4 150 93 0 43 23 0
Apr-05 0.0 0.0 0.0 0.00] 0.00 0.00 38 7 1 43 0 0 23 0 0
May-05 0.0 0.0 0.0 0.00] 0.00 0.00 112 63 6] 1.100 460 0 93 210 0
Max 0.0 0.0 0.0 0.00] 0.01 0.01 288 170 6| 2460| 1,100 0 1,100 460 0
Min 0.0 0.0 0.0 0.00] 0.00 0.00 38 7 0 43 0 0 23 0 0
Average 0.0 0.0 0.0 0.00 0.00 0.00 155 73 3] 1495 447 0 404 141 0
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Analysed by PWD’s Laboratory from January 2003 to May 2005 (1/2)
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Figure M31.7.2 Monthly Water Qual
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Analysed by PWD’s Laboratory from January 2003 to May 2005 (2/2)
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List of Reservoirs for the Canacona Water Supply Scheme

Table M31.7.4
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M31.8 Rural Water Supply Scheme

During the Reconnaissance Survey as part of Phase I of this study, the water supply scheme in
Canacona taluka was selected and assessed as a representative small scale water supply scheme.
The Canacona scheme was selected based on recommendations from PWD staff. There are
approximately 40 rural water supply schemes operating in the Canacona taluka and the
networks for these schemes are completely independent from each other as well as form the
regional scheme. The rural supply scheme at Matve, which supplies water to Parekatta, was

visited.

The Matve scheme consists of a pump house (manned 24 hours a day) with a small (five HP)
submersible pump suspended in a bore well, which is approximately 160m deep. The scheme
was commissioned in 1991. Bore wells in Goa are constructed by the Central Ground Water
Board on behalf of the PHE. The pump feeds a 25m® OHR which feeds water to the village
under gravity flow. A chlorine solution (5%) is added to the OHR (from 25 litre plastic
containers) to maintain residual levels. The study team could not determine whether residual
chlorine levels are regularly tested. There is no standby pump which means villagers can go

without water for days at a time if the pump breaks down.

The study team understood that the scheme supplies a population of approximately 1000 people.
Water is supplied for approximately two to three hours each day. The supply valves are
controlled by PHE staff. There are approximately 25 private connections and 25 public stand
posts. There is no charge for water consumed from stand posts in rural or urban areas and

consumption is not measured.

Table M31.8.1 lists the small scale (rural) water supply schemes in each taluka, which data are
mentioned in “Sector Status Study — WSS Goa, 2004”. Table M31.8.2 also shows the rural

water supply schemes, which are based on the information from PWD during the study period.
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Table M31.8.1

List of Rural Water Supply Scheme (1/2)

Sr.No.| ID No. | Taluka Town/Village | Type |PopulationHousehold] H. Size | W. Scheme
1 101001 | Pernem | Tiracol Rural 221 46 4.8 |Groundwater
87 103015| Tiswadi| Talaulim Rural 667 139 4.8 |Groundwater
88 103016 | Tiswadi| Goalim Moula Rural 385 74 5.2 |Groundwater
92 103020 [ Tiswadi| Gancim Rural 571 112 5.1 |Groundwater
94 103022 | Tiswadi| Curca Rural| 2,078 424 4.9 |Groundwater]
110 104001 | Bicholin] Mencurem Rural| 1,386 252 5.5 |Groundwater
111 104002 [ Bicholinf Dumacem Rural 325 55 5.9 |Groundwater
112 104003 | Bicholin] Salem Rural| 2,770 577 4.8 |Groundwater
113 104004 | Bicholin] Latambarcem Rural| 6,268 1,229 5.1 |Groundwater
119 104010 | Bicholin] Curchirem Rural| 1,914 368 5.2 |Groundwater
129 104020 [ Bicholin] Cotombi Rural 985 197 5.0 |Groundwater
136 | 105001 | Satari Podocem Rural 994 216 4.6 |Groundwater
138 105003 | Satari Ravona Rural| 1,204 223 5.4 |Groundwater
139 105004 | Satari Gonteli Rural| 1,424 303 4.7 |Groundwater
140 | 105005 | Satari Siroli Rural 634 122 5.2 |Groundwater
141 105006 | Satari Ponsuli Rural 4 1 4.0 [Groundwater
145 105010 | Satari Golauli Rural 288 60 4.8 |Groundwater|
146 105011 Satari Surla Rural 423 92 4.6 |Groundwater
147 105012 | Satari Satrem Rural 140 26 5.4 |Groundwater
148 105013 | Satari Derodem Rural 112 22 5.1 |Groundwater
149 105014 | Satari Codal Rural 140 31 4.5 |Groundwater|
150 | 105015| Satari Rivem Rural 141 30 4.7 |Groundwater
153 105018 | Satari Gululem Rural 42 10 4.2 |Groundwater
154 | 105019 | Satari Querim Rural| 2,063 421 4.9 |Groundwater
155 105020 | Satari Morlem Rural| 3,210 655 4.9 |Groundwater|
164 | 105029 | Satari Xelopo-Buzruco | Rural 237 55 4.3 |Groundwater|
165 [105030| Satari Sigonem Rural 170 34 5.0 [Groundwater
166 105031 Satari Maloli Rural 384 80 4.8 |Groundwater|
167 105032 | Satari Nanorem Rural 271 59 4.6 |Groundwater
168 105033 | Satari Vainguinim Rural 25 5 5.0 [Groundwater
169 105034 | Satari Ustem Rural 332 65 5.1 |Groundwater
177 105042 | Satari Cumarconda Rural 477 90 5.3 |Groundwater
180 [ 105045 | Satari Vaguriem Rural 277 47 5.9 [Groundwater
187 105052 | Satari Codvol Rural 6 1 6.0 |Groundwater
188 105053 | Satari Caranzol Rural 806 152 5.3 |Groundwater
189 105054 | Satari Carambolim-Buzi Rural 473 83 5.7 |Groundwater
194 105059 | Satari Ponocem Rural 470 84 5.6 |Groundwater
201 105066 | Satari Xelopo-Curdo Rural 254 47 54 [Groundwater
202 | 105067 | Satari Siranguli Rural 77 15 5.1 |Groundwater
203 105068 | Satari Sirsodem Rural 257 45 5.7 |Groundwater
204 105069 | Satari Assodem Rural 136 23 5.9 |Groundwater
205 105070 | Satari Govanem Rural 204 40 5.1 |Groundwater
207 105072 | Satari Ambeli Rural 101 21 4.8 |Groundwater
235 106025 | Ponda Conxem Rural 202 43 4.7 |Groundwater
323 [ 203019| Quepem| Quitol Rural| 1,404 312 4.5 |Groundwater
324 1203020| Quepem| Naquerim Rural 740 185 4.0 |Groundwater|
325 [203021| Quepem| Morpila Rural| 2,631 446 5.9 |Groundwater
326 [ 203022| Quepem| Tiloi Rural 615 123 5.0 [Groundwater
327 1203023| Quepem| Bendordem Rural 621 109 5.7 [Groundwater
328 203024 Quepem| Cavorem Rural 778 162 4.8 |Groundwater|
329 1203025] Quepem| Maina Rural 388 68 5.7 |Groundwater

Source:  Sector Status Study — WSS Goa, 2004
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Table M31.8.1

List of Rural Water Supply Scheme (2/2)

Sr.No.| ID No. | Taluka Town/Village | Type |PopulationHousehold] H. Size | W. Scheme
330 [203026| Quepem| Cordem Rural| 1,747 312 5.6 |Groundwater
331 1203027 Quepem| Padi Rural 471 76 6.2 [Groundwater
332 1203028 Quepem| Quedem Rural 372 60 6.2 |[Groundwater
333 1203029| Quepem| Barcem Rural| 2,179 283 7.7 |Groundwater
334 [203030f Quepem| Gocoldem Rural 484 78 6.2 |Groundwater
335 [203031| Quepem| Quisconda Rural 441 70 6.3 |Groundwater
336 [203032| Quepem| Pirla Rural 488 106 4.6 |Groundwater
337 1203033| Quepem| Sulcorna Rural 646 91 7.1 |Groundwater
338 [203034| Quepem| Corla Rural 183 29 6.3 |Groundwater
339 [203035| Quepem| Cazur Rural 461 96 4.8 |Groundwater
340 ]203036[ Quepem| Mangal Rural 304 76 4.0 |Groundwater]
343 | 204001 | Sanguen| Piliem Rural| 4,163 925 4.5 |Groundwater
344 | 204002 | Sanguen| Darbandora Rural| 3,137 682 4.6  |Groundwater
345 1204003 | Sanguen| Sancordem Rural| 1,077 291 3.7 |Groundwater
346 | 204004| Sanguen| Aglote Rural| 1,700 340 5.0 |Groundwater
347 1204005| Sanguen] Surla Rural| 1,050 210 5.0 |Groundwater
348 ]204006| Sanguen] Molem Rural| 1,551 330 4.7 |Groundwater
349 ]204007| Sanguen| Caranzol Rural 27 17 1.6 |Groundwater
350 |204008| Sanguen] Colem Rural| 3,794 843 4.5 |Groundwater
351 [204009| Sanguen| Sigao Rural| 1,633 355 4.6 |Groundwater
352 | 204010| Sanguen| Sangod Rural 977 222 4.4 |Groundwater
353 1204011| Sanguen] Cormonem Rural 750 163 4.6 |Groundwater
354 204012 Sanguen] Codli Rural| 3,822 780 4.9 |Groundwater
355 1204013 ] Sanguen] Camarconda Rural 804 164 4.9 |Groundwater
356 |204014| Sanguen] Moissal Rural 82 7 11.7 |Groundwater
357 |1204015| Sanguen] Bandoli Rural| 1,382 271 5.1 |Groundwater
358 1204016| Sanguen] Rumbrem Rural 924 149 6.2 |[Groundwater
359 1204017] Sanguen| Antoriem Rural 17 3 5.7 |Groundwater
360 204018 | Sanguen| Santona Rural| 1,049 233 4.5 |Groundwater
361 | 204019| Sanguen] Calem Rural| 2,605 521 5.0 [Groundwater
362 | 204020 Sanguen| Sonauli Rural 78 30 2.6 [Groundwater
364 |204022| Sanguen| Patiem Rural 315 63 5.0 |Groundwater
365 [204023( Sanguen] Maulinguem Rural 227 42 5.4 |Groundwater
366 |204024| Sanguen| Dudal Rural 572 110 5.2 |Groundwater
369 |[204027| Sanguen] Comproi Rural 637 130 4.9 |Groundwater
375 ]204033| Sanguen] Tudou Rural 194 54 3.6 |Groundwater
376 |204034| Sanguen] Potrem Rural 141 32 4.4 |Groundwater
377 1204035] Sanguen| Bati Rural| 1,963 409 4.8 |Groundwater
378 |204036| Sanguen] Cumbari Rural 221 45 4.9 |Groundwater
379 1204037 | Sanguen] Viliena Rural 547 114 4.8 |[Groundwater
380 | 204038 | Sanguen| Dongor Rural 29 8 3.6 |Groundwater
381 |[204039| Sanguen| Naiquinim Rural 230 56 4.1 |Groundwater
382 204040 | Sanguen| Porteem Rural| 2,560 483 5.3 |Groundwater
386 [ 204044 | Sanguen] Curpem Rural 882 180 4.9 |Groundwater
387 |204045| Sanguen| Vichundrem Rural 726 165 4.4 |Groundwater
388 |[204046| Sanguen]| Netorli Rural| 1,787 397 4.5 |Groundwater
389 1204047| Sanguen] Nundem Rural 408 102 4.0 |Groundwater
390 | 204048 | Sanguen] Verlem Rural 886 206 4.3 |Groundwater]
393 |205002| Canacon| Cola Rural| 5,114 947 5.4 |Groundwater
396 | 205005| Canacon] Gaodongrem Rural| 5,168 891 5.8 |Groundwater|
399 |]205008 | Canacon| Cotigao Rural| 2,703 575 4.7 |Groundwater
Source:  Sector Status Study — WSS Goa, 2004
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Table M31.8.2 List of Rural Water Supply Scheme (1/7)
Pump | Capacity . Supply
Taluka Name of Scheme Source Capacity | of Tank Pop ulatlgn Amount Remarks
@) | ) | O [(aday)
Quepem Barcem
Gokuldem open/bore well 5 25 GLR 471 -
Barcen(l\(]liﬁg;lzzgz spring/bore well g 3(5) g]ig 2,079 -
Paddi borewell 5 50 GLR 400 -
Voili-Paddi borewell 5 25 GLR 463 - chlorination
Khedem-Assodem spring/borewell 5 - 379 -
Subdolem borewell 5 25 GLR 560 -
Quiscond spring - - 440 -
Sirlim spring - - 275 -
Balli
Bondordem 2borewells 5 25 GLR 575 - chlorination
Cordem borewell 5 50 GLR 1,723 -
Fatorpa
Quittol borewell/Jackwell 6 25 GLR 1,393 - chlorination
Ventem borewell 5 25 GLR 260 -
Morppila
Dhabem borewell 5 50 GLR 445 - chlorination
Morpila spring/Salaulimwa 5 50 GLR 2,066 -
Betul
Naqueri borewell 5 - 90 -
Dessaiwada openwell 10 25 GLR 480 -
Betul(Bapsora) openwell 20 50 GLR 640 -
Betul spring 12.5 25 GLR 450 - chlorination
Khana spring 4.5 25 GLR 612 -
Tembi openwell 6 25 GLR 315 -
Ollir spring 5 25 GLR 280 -
Cavrem-Pirla
Pirla borewell 5 25 GLR 443 -
Sulcorna borewell/spring 5 25 GLR 638 -
Cazur borewell 6 50 GLR 462 -
Mangal openwell 5 10 GLR 313 - chlorination
Maina spring - 25 GLR 297 -
Cauvrem spring - 700 GLR 777 -
Nanagotov spring - 35 GLR 50 -
Corla openwell 2 2 tanks 184 -
Sanguem |Sancorda
Tamoisurla borewell 3.5 - 30
Butter borewell 3.5 - 25|chlorination
Panas river 15+15=30| 100 4031 100 ’jﬁ?ﬁi?jjfﬂf“ and
Satpal river 35 | s0GLR 3o|chlorination(pressure
filters proposed)
Dongarwada openwell 3.5 30 25|chlorination
Mollem
Mollem borewell 7.5+3=10.9 50 OHR 5p|Chlorination(pressure
filters proposed)
Sangod borewell 5 - 2,685 40
Barkatem openwell 3.5 50 GLR 25
Casaulim openwell 3.5 - 25
Source:  PWD Goa - as of May 2006

M31 - 171




Table M31.8.2 List of Rural Water Supply Scheme (2/7)
Pump | Capacity . Supply
Taluka Name of Scheme Source Capacity | of Tank Populatl((j)n Amount Remarks
P | @) | [(i/day)
Sanguem [Collem
chlorination(pressure
Collem borewell 3.5 50 OHR - filters shall be
installed shortly)
chlorination(pressure
Near bridge river 10 - - filters shall be
5,648 installed shortly)
17.5 chlorination(pressure
Dudhsagar river (Repaired | 50 OHR - filters shall be
pump) installed shortly)
Hospital borewell 3.5 50 OHR -
Shigao borewell 5 50 GLR -
Dharbandora
Gurkhem borewell 5+3=8 | 50 GLR 40|Around 3,200 souls is
. from
Talsai borewell 3 - 3.094 25|pilliem,Dhadem, Prata
Tisk borewell 5 - ’ 4p[pnagar,Occamb are
covered under Opa
Davcond borewell 5 - 40]water works.
Kirlapal-Dabal
Cormone borewell 5 - 40
Dabal borewell 5 25 GLR 25
Codli borewell 5 - 40
Kamarkhand borewell 5 50 GLR 40
Vagona borewell 5 100 GLR 6.545 40
Kirlapal borewell 5 50 GLR ’ 40
Sandol borewell 5 - 40
Haluliwada borewell 7.5 50 GLR 40 pressure .
filter+chlorination
Molerimoi borewell 5 - 40
Sanvordem
Dhadem borewell 20 300 GLR 250
Gandhinagar borewell 5 - 7407 32
Guddemol borewell 5 50 GLR ’ 32
Ambeudoc borewell 5 - 32
Others
Uguem tubewell 12.5 - - 144
Valkinim II tubewell 5 - - 160
Valkinim III openwell 3 - - 40
Bhati openwell 12.5 - - 150
Portem openwell 5 - - 60
Cumbari(Cumbari,Val
she,Volliana) tubewell 3 ] ) 80
Cumbari(Cumbari) tubewell 5 - - 80
Vaddem [ openwell 20 - - 340
Vaddem II tubewell 7.5 - - 120
Natravalim tubewell 10 - - 120
Nundem spring - - 60
Veriem openwell 5 - - 80
Tadou spring - - 60
Mascavorem openwell 4 - - 24
Curpem [ openwell 6 - - 60
Curpem II openwell 6 - - 60
Vichundrem tubewell 5 - - 120
Rivona river 15 - - 150
Keneriwada openwell 6 - - 60
Source:  PWD Goa - as of May 2006
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Table M31.8.2 List of Rural Water Supply Scheme (3/7)
Pump | Capacity . Supply
Taluka Name of Scheme Source Capacity | of Tank Populatl((j)n Amount Remarks
P | @) | [(i/day)
Canacona |Loliem-Polem
Polem sump 5 8 GLR 13
Sheli sump 5 20 GLR 40
Tanshiwada sump 7.5 20 GLR 3.187 40
Loliem sump 5 50 GLR ’ 40
Deptamol borewell 5 50 OHR 30
Panskhande borewell 5 8 GLR 16
Poinginim
Muthal borewell 3 20 GLR 20
Sadolxem sump 5 50 GLR 50
Ammona borewell 5 20 GLR 2727 30
Shishewal sump 5 20 GLR ’ 20
Aug to Deptamol sump 5 50 GLR 40
Tirwal sump 5 20 GLR -
Cotiago
Eda borewell 3 20 GLR 20
Avem borewell 3 50 GLR 1.845 40
Badsorem spring - 20 GLR ’ 30
Aveli spring - - -
Gaondongrem
Tudal borewell 5 8 GLR 8
Bhuper borewell 5 20 GLR 30
Baras spring - 10 GLR 2,903 25
Zitawadi borewell 5 50 GLR ’ 60
Karvem borewell 5 20 GLR 40
Tallem sump 3 10 GLR 10
Shristal
Asali sump 5 20 GLR 20
Gullem borewell 5 20 GLR 3785 30
Chapoli sump 5 20 GLR ’ 20
Aug to Shristal boosterpump 5 20 GLR 20
Agonda
Agonda Mudkud sump 17.5 80 GLR -
Pervem sump 7.5 - 100
Shelpewal sump 5 - 3,231 -
Aug to Agonda sump 30 350 OHR 700
Cola
Solyem sump 5 20 15
Saleri sump 5 20 30
Parikatta borewell 5 20 30
Mollorem sump 5 20 30
Gavai borewell 5 20 3,515 20
Nuvem spring 5 20 20
Paremol stream 5 20 20
Popoidanda stream 5 20 20
Cabo-De-Rama borewellstream 5 50 -
Source:  PWD Goa - as of May 2006
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Table M31.8.2 List of Rural Water Supply Scheme (4/7)
Pump | Capacity . Supply
. Popul
Taluka Name of Scheme Source Capacity | of Tank :gg;:gn Amount Remarks
(HP) (m) (m’/day)
Pernem Tiracol
Near Check post tubewell - - - Nil
tubewell - - - 85 LPM
Near Fort — -
openwell - - - - Scheme is in operation
Keri
Talwada tubewell - - - 345 LPM
Gadechawada tubewell - - - 473 LPM
Talwada near Temple |tubewell - - - 333 LPM
.. tubewell - - - 250 LPM
Harijan wada — -
openwell - - - - Scheme is in operation
Paliem
Bhandarwada tubewell - - - 165 LMP
. tubewell - - - 107 LPM
Tilvewada — -
openwell - - - - Scheme is in operation
Kiranpani tubewell - - - 250 LPM
Arambol
Thakurwada tubewell - - - 105 LPM
tubewell - - - 75 LPM
Parsekarwada — -
openwell - - - - Scheme is in operation
Madhalawada tubewell - - - 105 LPM _ i
openwell - - - - Scheme is in operation
Near school tubewell - - - 88 LPM
Near church tubewell - - - 10 LPM
Deulwada tubewell - - - -
Mandrem
Askawada tubewell - - - 88 LPM
Marathwada tubewell - - - 25 LPM _ i
openwell - - - - Scheme is in operation
Madhalamaz tubewell - - - 88 LPM
tubewell - - - 15 LPM
Salgaonkawada — -
openwell - - - - Scheme is in operation
Varchawada tubewell - - - 25 LPM
Mhamalwada tubewell - - - 25 LPM
Askawada tubewell - - - 88 LPM
Naikwaqgda near tubewell - - - 20 LPM
Dandoswada near tubewell ) ) ) 25 LPM
school
Kmarwada tubewell - - - 25 LPM
Dandoswada
Mandrem(2nd) tubewell - - - 273 LPM
Mandrem
Madhalamaz(New) tubewell - - - 65 LPM
Gawadewada near tubewell ) ) i 25 LPM
temple
tubewell - - - 20 LPM
Asvem near temple — -
openwell - - - - Scheme is in operation
Madhalamaz near tubewell ) ) i 15 LPM
market
Malarbhat tubewell - - - 25 LPM
Gawadewada tubewell - - - 25 LPM
Junaswada tubewell - - - 225 LPM
Junaswada tubewell - - - 65 LPM
Junaswada tubewell - - - Nil
Askawada tubewell - - - 88 LPM
Madhalawada tubewell - - - 15 LPM
Source:  PWD Goa - as of May 2006
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Table M31.8.2 List of Rural Water Supply Scheme (5/7)
Pump Capacity . Supply
Taluka Name of Scheme Source Capacity | of Tank P(C)zuz:gn Amount Remarks
@P) [ ) v (m’/day)
Pernem Bidurbag tubewell - - - 25 LPM
Junaswada tubewell - - - -
Ashvem tubewell - - - 382 LPM
Madhalamaz near
. tubewell - - - 88 LPM
existing pump house
Deulwada tubewell - - - 65 LPM
Corgao
Petechawanda tubewell - - - -
Petechawanda tubewell - - - 65 LPM
Mainwada tubewell - - - 165 LPM
Conadiwada tubewell - - - 335 LPM
Conadiwada tubewell - - - 276 LPM
Deulwada tubewell - - - 365 LPM
Gawadewada tubewell - - - 65 LPM
Bhatwadi tubewell - - - 65 LPM
Bhatwadi tubewell - - - 65 LPM
tubewell - - - Dry
Bhaidwada tubewell - - - Dry
openwell - - - - Scheme is in operation
Harijianwada tubewell - - - 65 LPM
Morijim
Murdiwada tubewell - - - 15 LPM
Newwada tubewell - - - 65 LPM
Deulwadaa near tubewell - - - 400 LPM i
havat openwell ) ) ) ) Scheme is abandoned
panchay p due to salanity
Warchawada tubewell - - - 114 LPM
Khinwada tubewell - - - 65 LPM
Khin-Kumbarwada tubewell - - - 65 LPM
Newwada tubewell - - - 65 LPM
Madhalawada tubewell - - - 50 LPM
Dabholkarwada tubewell - - - -
Agarwada-Chopdem
Near school Agarwadaltubewell - - - 180 LPM
Checkpost Agarwada |tubewell - - - 50 LPM
tubewell - - - 85 LPM
Chopedem Scheme is abandoned
openwell - - - - .
due to salanity
Agarwada near school [tubewell - - - 85 LPM
Parcem
Deulwada tubewell - - - 180 LPM
Deulwada tubewell - - - 400 LPM
Chaweddwada tubewell - - - 185 LPM
Vaidonger near church|tubewell - - - 180 LPM
Vaidonger junction __ [tubewell - - - 65 LPM
Madhalawada tubewell - - - 380 LPM
Naiginwada tubewell - - - 335 LPM
Tuem
Yuem village tubewell - - - 330 LPM
Zolurem tubewell - - - 743 LPM
D tubewell - - - 308 LPM
eulwada — -
openwell - - - - Scheme is in operation

Source:

PWD Goa - as of May 2006
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Table M31.8.2 List of Rural Water Supply Scheme (6/7)
Pump Capacity . Supply
Taluka Name of Scheme Source Capacity | of Tank Populatl((i)n Amount Remarks
(HP) ) covere (o /day)
Pernem Vimoda
Near panchaiyat tubewell - - - 360 LPM
Valpem tubewell - - - -
openwell - - - - Scheme is in operation
Malpem tubewell - - - -
Warchawada tubewell - - - -
Amberem
[Amberem [tubewell - - - [a430LPM ]
Ugvem
tubewell - - - 250 LPM
Deulwada — -
openwell - - - - Scheme is in operation
Mopa
[Mopa [tubewell - - - [165 LPM |
Torxem
tubewell - - - 160 LPM
Naikwada Scheme is abandoned
openwell - - - - .
due to salanity
Fakirpotto tubewell - - - 15 LPM
Harijanwada tubewell - - - 380 LPM
Patradevi checkpost  |tubewell - - - 210 LPM
Patradevi tubewell - - - 640 LPM
Varcond
Naer school tubewell - - - 540 LPM
Near pump house tubewell - - - 96 LPM
Near Vithaladevi tubewell - - - -
temple openwell - - - - Scheme is in operation
Near open well of
. tubewell - - - -
Arjun
Casarvernen
tubewell - - - 150 LPM
Deulwada — -
openwell - - - - Scheme is in operation
Purva tubewell - - - -
Bodgul tubewell - - - -
Bailpat tubewell - - - 25 LPM
Chandel
Chandel village tubewell - - - 200 LPM
Near temple tubewell - - - 86 LPM
Hali Chadel tubewell - - - 190 LPM
Kumarwada Chandel |tubewell - - - 86 LPM
Ibrampur Hankhane
Hedus tubewell - - - 34 LM
Ibrampur near existing [tubewell - - - 65 LPM
pump house openwell - - - - Scheme is in operation
gf[l\ggdK\;a:;]E tubewell - - - 25 LPM
Near culvert tubewell - - - 743 LPM
Hankhane near pump. |, ooy - - ; 743 LPM
house
Harijan wada tubewell - - - 15 LPM
Hassapur
[In the field [tubewell - - - [2131PM]
Source:  PWD Goa - as of May 2006
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Table M31.8.2 List of Rural Water Supply Scheme (7/7)
Pump Capacity . Supply
Taluka Name of Scheme Source Capacity | of Tank P(C)zu‘li':;)n Amount Remarks
HP) | @) | [(mlday)
Pernem Pernem
Mauswada pump tubewell - - - 273 LPM
house openwell - - - - Scheme is in operation
Nanerwada tubewell - - - -
Surbanwada tubewell - - - 182 LPM
Kotkarwada tubewell - - - -
Surbanwada 11 tubewell - - - 182 LPM
Sarmale tubewell - - - 182 LPM
Bhirondem near
. tubewell - - - -
public tap
Parastem near school [tubewell - - - 25 LPM
Parastem bedko tubewell - - - 182 LPM
Harijanwada tubewell - - - 25 LPM
Porascadem
Near pump house(1) tubewell — — - 85 LPM — -
openwell - - - - Scheme is in operation
Near pump house(2) [tubewell - - - 85 LPM
Caznem near temple  |tubewell - - - -
Naibag (1) near spring [tubewell - - - 85 LPM
Naibag near bridge  [tubewell - - - 85 LPM
Near pump house tubewell - - - 85 LPM
Casanem tubewell - - - 385 LPM
Dhargai
tubewell - - - -
Oxelbag openwell - - - - Scheme is in operation
Macazana tubewell - - - 25 LPM
Ozarim
[Madkaiwada [openwell - - - - |Scheme is in operation
Source:  PWD Goa - as of May 2006
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Appendix M32.1 Data Concerning Number of Connection and Water Consumption
Provided by PWD Goa

Taluka: Pernem

Data Source: Sub-Division office II of Division office XVII, data from Oct 2004 to Jun 2005

Number of Customers (Number of Connections) Unit: Nos.

Category Oct Nov Dec Jan Feb Mar Apr Ma Jun Total
1 Domestic 5,808 6,305 6,670] 6,792] 7,029] 7,402| 7,589 7,832] 8,000
2 Commercial 47 48 51 51 51 52 52 55 55
3 Government
4 Industries 2 2 3 3 3 3 3 3 3
5 Municipality
6 V. Panchayat
7 Defense
8 Temporary Sup.
9 Inst. Bills
10 Public Stand Post 1,100 1.100] 1,100 1,100] 1.100 800 650 520 370
Total 6.957| 7455 7.824] 7946 8,183 8257 8294 8,410 8,428
Water Consumption Billed per Monthe Unit: m3/month

Category Oct Nov Dec Jan Feb Mar Apr Ma Jun Total
1 Domestic 66,295| 60,747| 53,669 36,889| 42,337| 83,929 38,892 44,348 101,987
2 Commercial 1,954 4,206 284 540 540 1,268 963 751 770
3 Government 1,953] 1,754| 1,873| 1473] 1475 1,993| 1.812 1,749 2,000
4 Industries 2,400 899| 1,105| 1,924 1.924] 2,114] 1,763 1,710 875
5 Municipality
6 V. Panchayat
7 Defense
8 Temporary Sup.
9 Inst. Bills
10 Public Stand Post 165.000] 165,000] 165,000] 165.000] 165.000| 120,000] 97.500 78.000] 55,500
Total 237,602] 232,606] 221,931] 205,826] 211,276] 209,304] 140,930 126,558] 161,132
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Taluka:

Data Source:

Bardez

Division office XVII, data of June 2005

Number of Customers (Number of Connections) Unit: Nos. 2005
Category Oct Nov Dec Jan Feb Mar Apr May Jun Total
1 Domestic 42,248
2 Commercial 739
3 Government 141
4 Industries 17
5 Municipality
6 V. Panchayat
7 Defense 1
8 Temporary Sup. 5
9 Inst. Bills
10 Public Stand Post
Total 43,151
Water Consumption Billed per Monthe Unit: m3/month
Category Oct Nov Dec Jan Feb Mar Apr May Jun Total
1 Domestic 848,745
2 Commercial 48,373
3 Government 2,903
4 Industries 14,449
5 Municipality
6 V. Panchayat
7 Defense
8 Temporary Sup. 103
9 Inst. Bills
10 Public Stand Post
Total 914,573
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Taluka: Tiswadi

Data Source: Sub Division office I of Division office III, data of average in 2004
Number of Customers (Number of Connections) Unit: Nos. 2004
Category Oct Nov Dec Jan Feb Mar Apr May Jun Total
1 Domestic 27,228
2 Commercial 575
3 Government 270
4 Industries 12
5 Municipality 29
6 V. Panchayat
7 Defense 14
8 Temporary Sup.
9 Inst. Bills
10 Public Stand Post
Total 28,128

Water Consumption Billed per Monthe Unit: m3/month

Category Oct Nov Dec Jan Feb Mar Apr May Jun Total

1 Domestic 599,368
2 Commercial 34,908
3 Government 4,050
4 Industries 42,194
5 Municipality 290
6 V. Panchayat

7 Defense 28,389

8 Temporary Sup.

9 Inst. Bills

10 Public Stand Post

Total 709,199
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No. PWD/PHE-N/SD /WD-111/F37/2005-06/ 776

Government of Goa,

Office of the Assistant Engineer,
Sub. Div. I, Div. 1, (PHE-N),
Public Works Department,

St.— Inez, Panaji — Goa.

Dated :- |5/07/2005.

To,
JICA,
C/o SIDCL, Ishari Building,
Panaji — Goa.
Sub :- Details on water supply.
Ref:- AWSSG - 0011 dated 20/6/2005.
Sir,

Please find enclosed herewith the details of consumers, quantity of water
supplied and billed etc., in response to your letter cited above, forwarded to this
office under the cover of letter No. PWD/CE-1/F-1/19/05-06/74 dated 23/6/2005.

Yours faithfully,

/mmu]?:ngineer

Copy to The Executive Engineer, W. Div. III, P.W.D. Panaji, Goa.
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- Data on Customers / Water Consumption / Billing of Water Supply System Page 1

Dividion Number :- M1 Division Name :- Public Works Department
Sub-Division Number :- [ Sub-Division Name :-

L]
Name of Officer fiiied in this form :- ‘ lgmd *

1

Tel. Number ?aMJ \

Name of Service Area under jurisdiction of this Sub-Division

Taluka City Town Village
1 Tiswadi . |Panaji
2 Goa Velha
3 Bambolim
4 Calapur
5 - {Chimbel
6 Capao
7 Navelim
8 Goltim
) Malar
10 Maroa
11 Corlim
12 Eila
13 Baiguinim
14 Carambolim
15 Azossim
16 Mandur
17 Batim
18 Siridao
19 Neura-O-Pequeno
20 Neura-0-Grande
21 Mercurim
22 Morambi-O-Grande
23 Morambi-O-Pequeno
24 Cujira
25 Murda
26
27
28
29
30
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Taluka:

Data Source:

Bicholim

Division office XVII , data of June 2005

Number of Customers (Number of Connections) Unit: Nos. 2005
Category Oct Nov Dec Jan Feb Mar Apr May Jun Total
1 Domestic 11,223
2 Commercial 270
3 Government 28
4 Industries 9
5 Municipality 33
6 V. Panchayat 15
7 Defense
8 Temporary Sup.
9 Inst. Bills 65
10 Public Stand Post
Total 11,643
Water Consumption Billed per Monthe Unit: m3/month
Category Oct Nov Dec Jan Feb Mar Apr May Jun Total
1 Domestic 291,325
2 Commercial 10,998
3 Government 6,504
4 Industries 6,955
5 Municipality 2,455
6 V. Panchayat 604
7 Defense
8 Temporary Sup.
9 Inst. Bills 4,684
10 Public Stand Post
Total 323,525
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Taluka: Satari

Data Source: Sub-Division office II of Division office XVII, data from March 2006 to
April 2006
Number of Customers (Number of Connections) Unit: Nos. 2006 2006
Categor Oct Nov Dec Jan Feb Mar Apr Ma Jun Total
1 Domestic 6,068 6,111
2 Commercial 72 72
3 Government 125 126
4 Industries 13 13
5 Municipality S 5
6 V. Panchayat 19 19
7 Defense
8 Temporary Sup.
9 Inst. Bills
10 Public Stand Post 517 517
Total 6.819] 6,863
Water Consumption Billed per Monthe Unit: m3/month
Categor Oct Nov Dec Jan Feb Mar Apr Ma Jun Total
1 Domestic 106,894 | 115,589
2 Commercial 1,793 1,737
3 Government 5,159 6.851
4 Industries 2,821 3,073
5 Municipality 199 219
6 V. Panchayat 293 361
7 Defense
8 Temporary Sup.
9 Inst. Bills
10 Public Stand Post 80,135 80.135
Total 197,294 207,965
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Taluka:

Data Source:

Division office 111, data of July 2005

Number of Customers (Number of Connections) Unit: Nos. 2005
Category Oct Nov Dec Jan Feb Mar Apr May Jun Jul Total
1 Domestic 16471
2 Commercial 344
3 Government 110
4 Industries 59
5 Municipality 6
6 V. Panchayat
7 Defense
8 Temporary Sup.
9 Inst. Bills
10 Public Stand Post
Total 0 16990
Water Consumption Billed per Monthe Unit: m3/month
Category Oct Nov Dec Jan Feb Mar Apr May Jun Jul Total
1 Domestic 471097
2 Commercial 11163
3 Government 10440
4 Industries 70430
5 Municipality 71
6 V. Panchayat
7 Defense
8 Temporary Sup.
9 Inst. Bills
10 Public Stand Post
Total 0 563201
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Taluka: Mormugao

Data Source: Private Firm (Megasoft), data of 2004
Number of Customers (Number of Connections) Unit: Nos.

Category Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1 Domestic 14,730| 14,788| 14,858 14,982] 15,147 15,224| 15,407| 15,330| 15,536 15,668 15,761| 15,887
2 Commercial 255 262 264 266 268 266 266 262 263 264 263 261
3 Government 125 124 124 125 126 128 128 128 132 133 133 134
4 Industries 320 314 310 307 304 301 299 298 297 298 293 298|
5 Municipality 0 0 0 0 0 0 0 0 0 2 2 5
6 V. Panchayat 0 0 0 0 0 0 0 0 0 0 0 [V
7 Defense 12 12 12 12 12 12 12 12 12 12 12 12]
8 Temporary Sup. 20 22 24 24 19 20 19 18 16 15 14 14
9 Inst. Bills 0 0 0 0 0 0 0 0 0 0 0 [V
10 Public Stand Post 135 135 135 135 135 135 135 135 135 134 134 134
Total 15,597 15,657 15,727 15,851 16,011 16,086 16,266/ 16,183] 16,391 16,526/ 16,612 16,745-"

Water Consumption Billed per Monthe Unit: m3/month
Category Jan Feb Mar Apr May Jun Jul Aug Sep. Oct Nov Dec Total

1 Domestic 0] 678,306| 276,283 974,418| 454,719 399,618| 356,908 165,588 440,659| 369,920| 538,927| 383,270|| 5,038,616
2 Commercial 0] 16,559] 3.084] 22251 6,886 9,509]  6.770] 5,859 7.004] 8.565| 9.401] 4.,537| 100,425
3 Government 0| 28,219| 19,256 39,781| 18,612 20,178| 19,127 8,990| 21,460 17,796| 29,479 21,667 244,565
4 Industries 0] 72,012 19,768 85,477| 29,539 45,149 10,548 31,304 6,701| 56,082| 23,964| 47,383 427,927
5 Municipality 0 0 0 0 0 0 0 0 0 45 0 3,881 3,926
6 V. Panchayat 0 0 0 0 0 0 0 0 0 0 0 0 0
7 Defense 0| 16,843 6,639 23,116 5,819 16,926 10,954 7,429| 15,565 4,624 3,746 19,105 130,766
8 Temporary Sup. 0 3,416| 21,638 36,640 1,567 26,743 815 1,379] 26,749 1,068| 42,513 412 162,940
9 Inst. Bills 0 0 0 0 0 0 0 0 0 0 0 0 0
10 Public Stand Post 0 4,797 737 6,086 2,393 2.306 1.466 1,262 1,464 2,945 2,305 2.734 28.495
Total 0| 820,152| 347,405| 1,187,769| 519,535 520,429| 406,588| 221,811] 519,602| 461,045| 650,335| 482,989 6,137,660
Taluka: Salcete

Data Source: Private Firm (Megasoft), data of 2004

Number of Customers (Number of Connections Unit: Nos.

Category Jan Feb Mar Apr Ma Jun Jul Aug Sep Oct Nov. Dec Total
T Domestic 41,640] 41,845 41,988 42,150 42.266 42.326] 42.362] 42.620 42.893 43.183 43.419] 43.409]
2 C 315 319] 327 331 331 335 335 337 342 346 34| 349
3 Government 313 319 323 335 341 366 366 397 403 408 409 481
4 Industries 502 508] 510 514 516 516] 518| 518 525 531 541 544
5 2 2 2 2 2 2 2 2 2 3 3 3
6 V. Panchayat 0 0 0 0 0 0 0 0 0 0 0 [
7 Defense 4 3 3 3 2 3 2 3 2 5 3 3
8 Temporary Sup. 84 86 89 92 89 84 86 88 88 87 81 85
9 Inst. Bills 0 0 0 0 0 0 0 0 0 0 0 [
10 Public Stand Post 83 83 83 83 83 83 83 83 86] 86] 86l |
Total 42,943 43,165 43,325 43,510 43,630 43,715 43,754 44,048 44341] 44,649] 44,883] 44,960]]
Water Consumption Billed per Monthe _Unit: m3/month

Category Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
T Domestic 1.005.207] _ 1.314,746] 1,528,709] 1.407.886] _1.189.174 881,517 900.190] _ 918.858] _ 976,368 968.020] 816,275 437,238 12,344,

i 69.513 84,608 79.450 74918 70,722 70,720 54,231 69.658 68.485 66.153 63.479 65,857 837.794]
3 Government 50.650 78,513 64.393 86.617 67.236 66.140) 44.404] 68.229 78.316] 70.486 30.758 42,382 748.124]
4 Industries 62.862 90,023 76,034 68.730 71.149 63,821 48.669) 59.000 71.854 70.664 64.474 56.429) 803.709)
5 Municipali 66 0 59 37 0 36 0 48 0 305 75 [ 626]
6 V. Panchayat 0 0 0 0 0 0 0 0 0 0 0 0 0
7 Defense 151,846 1.860 139.440 76.860 990 73,204 870 97.434 870 133,508 960 870 678.712
8 Temporary Sup. 7.727 12.837 9.423 11.864 11477 5.988 7.730 9.174 7.269 7.563 4.496] 6,007 101,555
9 Tnst. Bills 0 0 0 0 0 0 0 0 0 0 0 0 0
10 Public Stand Post 962 2.299) 1,687 2319 1,767 1,754 804 1,967 2245 1.241 813 616] 18.474
Total 1.348.833]  1.584,886] 1.899.195] 1,729.231] 1.412.515] 1,163.180] _1,056,898] 1,224.368] 1.205.407] _1.317.940] _ 981,330 __ 609.399] 15.533.182]
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Taluka:

Data Source:

Quepem

Private Firm (Megasoft), data of 2004

Number of Customers (Number of Connections) Unit: Nos.
Category Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec_||Total
1 Domestic 9,669]  9,932] 10,078] 10,162] 10,169] 10,225] 9,805] 9,845] 10,332] 10,420] 10,496] 10,542
2 Commercial 93 95 97 99 102 102 102 102 103 106 107 108"
3 Government 73 73 73 73 73 74 68 68 75 74 74 74|
4 Industries 78 76 75 76 76 77 76 75 76 77 78 78]
5 Municipality 0 0 0 0 0 0 0 0 0 0 0 0]
6 V. Panchayat 0 0 0 0 0 0 0 0 0 0 0 0]
7 Defense 0 0 0 0 0 0 0 0 0 0 0 0]
8 Temporary Sup. 11 10 12 12 12 12 14 11 11 11 14 12
9 Inst. Bills 0 0 0 0 0 0 0 0 0 0 0 0]
10 Public Stand Post 224 224 224 224 224 224 224 224 224 224 224 224
Total 10,148] 10,410] 10,559] 10,646] 10,656] 10,714] 10,289] 10.,325] 10.821] 10,912] 10,993] 11,038
Water Consumption Billed per Monthe Unit: m3/month
Category Jan Feb Mar Apr May Jun Jul Aug | Sep Oct Nov Dec Total
1 Domestic 179,536] 288,712] 158,836] 226,230] 233,108] 348,456] 167,022] 217,483] 126,032] 181,436] 226,645] 148,470|[ 2,501,966
2 Commercial 2,687 2,465 2,210 2,198 2,974] 4,486] 2,194 3,089 1,149 3418 3,299 1,070 31,239
3 Government 10,526/ 8,078] 8,081 1,449| 8,065 8,677| 7,553| 9.425| 1,614] 10,689 9,178 854 84,189
4 Industries 2.133] 10386] 1,706] 12,275] 1.850] 9,529 1,247] 8,592 297 1,720] 3.848] 6,690 60,273
5 Municipality 0 0 0 0 0 0 0 0 0 0 0 Of [U
6 V. Panchayat 0 0 0 0 0 0 0 0 0 0 0 0] 0
7 Defense 0 0 0 0 0 0 0 0 0 0 0 Of [U
8 Temporary Sup. 748 658 1,319 448| 1,249] 1,485 751 654 0 914 743 0 8,969
9 Inst. Bills 0 0 0 0 0 0 0 0 0 0 0 0] 0
10 Public Stand Post 828 882 4,563 0 5847 1.079] 4446 897 0 4577 843| 4.723|| 28.685
Total 196,458 311,181] 176,715] 242,600] 253,093] 373,712] 183,213] 240,140] 129,092 202,754] 244,556] 161,807][ 2,715,321
Taluka: Sanguem
Data Source: Private Firm (Megasoft), data of 2004
Number of Customers (Number of Connections) Unit: Nos.
Category Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec_||Total
1 Domestic 2,424] 2,427] 2,442] 2449] 2.445] 2475 2480] 2490] 2.493] 2,577] 2,578] 2,58
2 Commercial 18 17 17 17 17 17 16 17 17 17 17 17
3 Government 13 13 14 14 14 14 14 14 14 14 14 16|
4 Industries 2 2 2 2 2 4 4 4 6 3
5 Municipality 1 1 1 1 1 1 1 1 1 1 1
6 V. Panchayat 0 0 0 0 0 0 0 0 0 0 0 0]
7 Defense 0 0 0 0 0 0 0 0 0 0 0 0]
8 Temporary Sup. 0 1 2 1 4 4 4 3 3 4 4 3
9 Inst. Bills 0 0 0 0 0 0 0 0 0 0 0 0]
10 Public Stand Post 49 49 49 49 49 49 49 49 49 49 49 49
Total 2.507]  2.510]  2,527] 2,533]  2.532] 2.564] 2,568] 2.578] 2.581] 2,668] 2.669] 2.680)
Water Consumption Billed per Monthe Unit: m3/month
Category Jan Feb Mar Apr May Jun Jul Aug | Sep Oct Nov Dec Total
1 Domestic 40,303] 63,484] 46,606] 53,208] 19,184] 82,923] 20,682] 77,738] 8,456] 101,126] 5,868] 89,916 609,494
2 Commercial 193 709 350 764 20 692 81 839 97 988 21 847 5,601
3 Government 226 565 404 534 231 605 169 649 0| 1,027 0] 1,926 6,336
4 Industries 0 821 0 301 0 415 0 353 323 833 0 215 3,261
5 Municipality 23 0 31 0 0 141 0 107 0 39 0 31 372
6 V. Panchayat 0 0 0 0 0 0 0 0 0 0 0 0] 0
7 Defense 0 0 0 0 0 0 0 0 0 0 0 Of [U
8 Temporary Sup. 0 28 87 0 225 111 491 0 0 582 0 500} 2,024
9 Inst. Bills 0 0 0 0 0 0 0 0 0 0 0 0] 0
10 Public Stand Post 969 384] 1015 262] 1311 569 1,504 565 0 1597 0] 1,364 9,540
Total 41,714] 65991| 48,493 55,069 20,971 85456 22927 80,251 8.876] 106,192| 5.889] 94,799 636,628
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Taluka:

Data Source:

Canacona

Private Firm (Megasoft), data of 2004

Number of Customers (Number of Connections) Unit: Nos.

Category Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1 Domestic 3,020] 3,038 3,081 3,110{ 3,139] 3,178 3,176] 3,181 3,192] 3,207| 3,230] 3,246
2 Commercial 92 94 93 93 92 92 93 94 93 91 91 90]
3 Government 48 48 48 53 53 55 55 57 57 57 56 56
4 Industries 12 13 12 12 12 11 11 11 12 15 15 16|
5 Municipality 0 0 0 0 0 0 0 0 0 0 0 [
6 V. Panchayat 0 0 0 0 0 0 0 0 0 0 0 0]
7 Defense 0 0 0 0 0 0 0 0 0 0 0 Of
8 Temporary Sup. 5 5 5 3 3 3 3 3 3 3 3 3
9 Inst. Bills 0 0 0 0 0 0 0 0 0 0 0 [
10 Public Stand Post 18 18 18 18 18 18 18 18 18 18 18 20|
Total 3,195 3216] 3,257 3289| 3317| 3,357) 3,356| 3.364] 3,375 3,391| 3413] 3431
Water Consumption Billed per Monthe Unit: m3/month

Category Jan Feb Mar Apr May Jun Jul Aug | Sep Oct Nov Dec Total
1 Domestic 13,369| 102,833| 37,276| 112,197| 35,229| 105,412] 49,193| 86,231| 35,671 75,497| 36,774| 80,121| 769,803
2 Commercial 330] 4,896 501 4,852 474 4,425 552| 3810 461 3.211 509 3,539 27,560
3 Government 50) 3,741 74 4,182 46| 4,405 387] 3,574 216] 4,731 173] 4,421 26,000
4 Industries 0 1,112 0| 1,342 0 960 0 852 204 1,230 55| 1,782 7.537
5 Municipality 0 0 0 0 0 0 0 0 0 0 0 Of [U
6 V. Panchayat 0 0 0 0 0 0 0 0 0 0 0 Of [V
7 Defense 0 0 0 0 0 0 0 0 0 0 0 Of [U
8 Temporary Sup. 0 931 0| 1,265 0 303 0 310 0 300 0 265 3,374
9 Inst. Bills 0 0 0 0 0 0 0 0 0 0 0 [ [U
10 Public Stand Post 0 6242 0 6233 0 6257 0 6478 0| 6485 0| _6.065 37.760
Total 13,749] 119,755] 37,851] 130,071] 35,749] 121,762| 50,132| 101,255] 36,552| 91,454 37,511 96,193| 872,034
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